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- The Courtright undulatory pump at the Bridgeport 
pumping station, Chicago, illustrated and described in 
our issue of July 27, has been entirely wrecked, and 
is now being removed. The old centrifugal pump, 
which was taken out to instal the Courtright machine, 
will be put back in place. The liability to a break- 
down in case solid matter entered the pump was 
pointed out in our article. 


The Pennsylvania Railroad Co. has decided to sub- 
stitute for the Class K locomotives, introduced about 
14 years ago, Class P engines, with driving wheels 
78 ins. diameter; weight ready for service, 176,000 Ibs., 
or 81 tons. They are intended for fast running and are 
Made necessary by the steady increase in weight of 
trains and the demand for faster time. 


A rocket torpedo, invented by Mr. P. Cunningham, 
of New Bedford, Mass., has been tested in the pres- 
ence of the naval torpedo board at Newport, R. I. 
‘This torpedo is 17 ft. long by 15 ins. in diameter, and 
was fired from a temporary tube, a current of elec- 
tricity igniting the rocket compound and the escaping 
gas from this composition operated a screw. It sank 
after going 800 ft. in 40 3-5 seconds, the propelling 
power being exhausted. But the direction was almost 
perfect and the torpedo maintained its adjusted depth 
of 4 ft. below the surface. 


At the late convention of levee boards at Baton 
Rouge, La., Goy. M. J. Foster, in calling the conven- 
tion to order, said that between 1866 and 1891 inclu- 
sive levee work in that state had necessitated the 
handling of 53,661,333 cu. yds of material at a total 
cost of $17,775,037. Between 1879 and 1891, inclusive, 
‘the amount was 32,211,868 cu. yds., and the cost $6,- 
514,183. In 1882 the width of crevasses in Louisiana 
was 56 miles and the area overflowed was 13,000 sq. 
miles, or 99% of the area subject to overflow. He 
spoke of the great improvements made in late years 
in the methods of levee building and levee protection, 
but he advocated the building of yet higher and 
stronger levees and the closing of existing crevasses. 
The report of the state board of engineers submitted 
said that out of the total 994 miles of levee subjected 
to the flood of 1893 514 miles, or about 51%, had not 
been raised or enlarged to the grades and sections 
prescribed for levee work lately undertaken. The new 
levees held the late floods with an ample margin for 
further rise and the number of crevasses had been 
less than in any previous great flood. The board ap- 
proved of heavier levees, rather than outlets, as the 
only safe protection to Louisiana’s low lands. The 
convention, before adjourning, condemned the opening 
of “outlets”? as unwise and impracticable, and gener- 
ally indorsed the views of the Governor and state 


oe: 


for a distance of about 30 ft. 


board of engineers. The convention passed a vote of 
thanks to Major B. M. Harrod for his services in this 
connection. 


The 24-in. Bruce photographic telescope has been 
successfully tested by its maker, Messrs. Alvin G. 
Clark & Sons. The instrument weigh 2,600 lbs., and 
was made after designs furnished by Prof. Edward 
C. Pickering, of Harvard University. The glass nega- 
tive is 12 x 12 ins., representing a° section of the sky 
5° square. The lens is 24 ins. in diameter, with a 
focal length of 11 ft., and is made up of two achro- 
matic lenses similar to those used by photographers. 
The instrument and its mountings will cost $23,000, 
exclusive of the building, and these amounts will be 
paid out of a $50,000 gift made for this purpose by Miss 
C. W. Bruce, of New York City. The telescope will 
be probably first used in making a map of the*entire 
sky from the Arequipa station. About 1,600 plates 
would be required for this work. 


The “Lueania,’’ the newest Cunarder, on Sept. 8, 
beat the maiden western record by a passage of 5 
days 15 hours and 46 minutes, which is dangerously 
near the best western record, of 5 days 14 hours and 
24 minutes, made by the ‘‘Paris.’? The ‘‘Campania,’’ 
the sister ship to the ‘‘Lucania,’’ also breaks a record 
in reaching Queenstown from New York, on Sept. 8, 
in 5 days 14 hours and 55 minutes. Her previous 
best record for an eastern voyage was made last May 
in 5 days 17 hours 42 minutes. The ‘“‘Campania’s’’ 
best day’s run of 494 knots in this voyage is equal 
to a westward run, in a nautical day of 24 hours and 
50 minutes, of about 527 knots. Her average for 2,811 
knots was 20.86 knots an hour in her May voyage, 
while it was 20.835 knots on this trip; but she tra- 
versed a shorter route to Queenstown this time by 
57 knots than in May. -On her best westward run she 
made an average of 21.11 knots per hour, 


The Ferris Wheel Company, at the World’s Fair, 
haying been permitted to take in $300,000 before it 
began paying a percentage to the Exposition company, 
passed this mark on Sept. 8 with $3,000 to spare. The 
daily average receipts have increased gradually until 
on the date given they reached $8,000. Hereafter the 
Ferris company will pay 50% of its receipts to the 
Exposition company. The success of this remarkable 
piece of engineering construction must be especially 
eratifying to Mr. Ferris, as both his fellow engineers 
and the directory of the Fair denied him recognition 
at first. In five months the 2,200 tons of iron and steel 
were put in shape at Detroit and shipped and erected 
at. Chicago. The total cost is said to have been $392,- 
000, 


The most serious railway accident of the week was 
a butting collision near South Chicago, on Sept. 7, be- 
tween a Pittsburg, Cincinnati, St. Louis & Chicago ex- 
press train and a Pittsburg, Fort Wayne & Chicago 
accommodation train. The accident caused 12 deaths 
and 19 injuries. The circumstances are related in de- 
tail in our editorial columns in connection with other 
recent collisions. 


Many bridges in South Carolina and Georgia were 
wrecked by the recent storm in that section. The Co- 
lumbia (8. G.) “Journal”? mentions nine in that county 
alone destroyed or damaged. The Savannah ‘‘News’’ 
states that more than half the bridges in that county 
are gone.——On Sept. 2 a small wooden bridge in South 
Park, at Rochester, N. Y., broke down under a trac- 
tion engine.——A highway bridge in Lee Co., Ala., fell 
recently under a two-horse wagon loaded with shingles. 
The driver fell into the stream 40 ft. below and was 
seriously injured. On the night of Sept. 13 an at- 
tempt was made to wreck a Howe truss bridge on the 
Bennington & Rutland R. R. Nuts had been removed 
from the bolts holding up the floor beams, according to 
press reports, and when a train came on the bridge 
the floor sagged down. Fortunately the train was mov- 
ing at a very high rate of speed, and as soon as the 
engineman felt the track begin to sink he pulled the 
throttle wide open. The whole train passed over safely 
except the rear car (an empty sleeper), which left one 
of its trucks in the hole and was then derailed and 
broke loose after reaching the abutment. No person 
was injured.The nuts were found to have been removed 


Accidents on Cincinnati electric car lines due to 
brake failures are astonishingly frequent. The run- 
away on the Avondale line on Sept. 3 was reported 
in our last issue. On Sept. 9 another car on the 
same line burned out its fuse wire while climbing a 
steep grade and began to back down the hill. The 
brakes were applied and were in good order, but the 
grade was so steep that the car attained high speed 
with the wheels sliding on the rails. The conductor 
and motorman of a car which was following saw the 
other car coming, stopped their own car, ran ahead of 
it, and threw some planks across the rails, which 
finally brought the runaway to a standstill. Another 
car on the Hast End electric line, in Cincinnati, broke 


its brake rigging on Sept. 4 while descending a grade. 
It attained so high a speed that it finally left the rails 
on a straight track, struck a car on a switck track a 
glancing blow, and after running some distance over 
the granite pavement brought up against the curb. 


An accident on a narrow gage road, which was proba- 
bly due to the tipping over of a car, occurred on Sept. 
6 near Holmes, Cal. The wrecked train was conveying 
Sells & Renfrew’s circus over the Nevada Co. Narrow 
Gage R. R., and was derailed while rounding a curye, 
it is supposed, by the horses in one car moving to the 
lower side while the train was moving very slowly 
around the curve. Two men were killed and six in- 
jured. 


The Sanitary District of Chicago announces officlally 
that the special contract made on Aug. 30 with Mc- 
Arthur Bros. Co, for the completion of river divérsion 
work on Sections 2, 3 and 4 of the main channel of 
the drainage canal in no way affects or has any bear- 
ing upon the reletting of the said sections now being 
advertised, bids for which are to be opened on Oct. 4, 
as stated in our advertising columns. This announce- 
ment is made because contractors have inferred that, 
because day laborers had been put at work by the 
Drainage Board on the sections specified (McArthur 
Bros. acting as agents), the original contract was again 
in force. 


The average weekly attendance at the World’s Fair 
for September will doubtless reach the one million 
mark, as the estimated daily average of 150,000 is 
now more than realized. The attendance last week 
was 1,119,689, while the attendance for the whole 
month of May was only 1,050,037. Another payment 
of 10% on the bonded indebtedness of the Hxposition 
company is ordered for Sept. 22 by the Executive Com- 
mittee, and one-half of the bonds will then be retired. 
The committee expects to pay 10%, or about $450,000, 
thereafter each week. The floating debt of the com- 
pany has been reduced to $400,000, says Auditor Acker- 
man. 


A stand-pipe nearing completion at Bast Providence, 
R. I., is reported as seriously damaged by a high wind 
on Sept. 7. It is said that the pipe was 45 ft. in diam- 
eter and had been carried to within 4 ft. of its final 
height of 125 ft. when the wind bent in the upper 45 
ft. of one side until at the extreme top it nearly 
touched the opposite side of the pipe. The structure 
is said to be of boiler iron, 1 9-16 in. thick at the bot- 
tom. The contractors were the Cunningham Iron 
Works, Hast Boston, Mass. 


The Chesapeake & Ohio-Steamship Co. sent out, on 
Sept. 14, the ‘Rappahannock,’ the first of a fleet of 
six new ships that will hereafter sail between Newport 
News, Va., and Liverpool. The gross tonnage of the 
‘Rappahannock”’ is 3,860 tons, and three of the ships 
will be of this capacity and the other three will regis- 
ter 5,000 tons each. The line is under the same man- 
agement as the Chesapeake & Ohio and Cleveland, 
Cincinnati, Chicago & St. Louis railways. 


A French company is laying a submarine cable from 
Bundaberry, Queensland, to Noumea, New Caledonia. 
The New South Wales & Queensland Cable Co. regard 
this as a first link in a cable route across the Pacific 
to San Francisco, or Vancouver, via Fiji, Samoa, Fan- 
ning Islands and Honolulu. 


The largest gas-holder in the world is said to be 
that now being built by R. D. Wood & Co., of Phila- 
delphia, for the Hast River Gaslight Co., of Long 
Island, The holder is 184 ft. in diameter and 126 ft. 
high and its capacity is 4,000,000 cu. ft. The next 
largest is a Chicago gas-holder of 3,100,000 cu. ft. 


Dlectric launches may supersede gondolas on the 
canals of Venice, as one result of the Columbian Ex- 
position. At least one of the Chicago launches has 
been sent to Venice by a company which is said to 
include several members of the Royal Italian Commis- 
sion. The WHlectric Launch & Navigation Co. owning 
the boats at the Exposition, say this company has an 
option until Oct. 15 on 380 of the 50 launches of the 
company. Fast steam launches of a considerable size 
now run regularly on the Grand Canal in Venice and 
are well patronized, as the fare is small and the speed 
great compared with the gondolas. The smoke is said 
to be objected to, and these larger boats cannot tra- 
verse the crooked smaller canals with their low and 
frequent bridges. Ib.is expected that the electric 
launches will find favor owing to their small size, low- 
ness and noiseless operation, without smoke. 


A new goldfield has been discovered in western 
Australia, and is reported to be of marvelous richness. 
A correspondent of the ‘‘Mngineering and Mining Jour- 
nal” states that the first rich strike in this field gave 
a yield of 9,000 oz. of gold from only 4% tons of 
quartz. The mines are located in a desert district 
about 350 miles from Perth, on the west coast, and 
lack of water and difficulty of transportation will 
make their development comparatively slow, 
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RAILWAY TRACK EQUIPMENT AT THE 
WORLD'S COLUMBIAN EXPOSITION. 
Signals. 

The Johnson Railway Signal Co. has a large and 
interesting exhibit, the main feature of which is the 
40-lever interlocking switch and signal machine 
taken out from Auburn Junction, Chicago, ‘to 
make room for a 56-lever machine. The locking 
machine is vertical, and thus occupies less room 
and is more accessible for repairs and inspection 
than the horizontal arrangement. The semaphore 
signals have electric repeaters in the cabin to show 
the position of the blades..The company also ex- 
hibits the Tyer train tablet apparatus and the 
Webb and Thompson train staff apparatus for 
electric interlocking and block working on single- 
track roads. Both of these are in operation in 
Hurope, but are not employed as yet on any road 
in this country. One of the lamps used in the 
Fourth Ave, tunnel (New York city) of the New 
York Central R. R. is shown, and has a white, 
green and red light. If from any failure of the 
electric apparatus the operator, while knowing 
that the block is clear, cannot pull the signal to 
show white, he can ask the next operator to plunge 
for the green side, and can then turn the sigmal to 
show green, allowing the engineman to rum slowly 
to the next signal. This arrangement avoids the 
necessity of stopping the heavy traffic in the tun- 
nel until the operator gives the engineman a card, 
as is the case in ordinary working. The Sykes 
system is shown, together with the Patenall modi- 
fied Sykes instrument, by which a_ preliminary 
movement must be made by ‘the signalman before 
his signal can be released from the tower in ad- 
yanee. One of the most interesting features of the 
exhibit is the Patenall arrangement for combined 
automatic and electric working. The signal is au- 
tomatically set at danger by a passing train, and 
cannot be lowered until the entire train has cleared 
the block, and the signalman must make the or- 
dinary movements for putting the signal at danger 
(in other words, must lock himself up) before he 
can lower the signal to indicate “track clear.” 
The home signal blades are red with a white band, 
and the distant signal blades fishtailed and green 
with a white band, but we understand that the 
New York Central R. R. is adopting a bright yel- 
low with fishtailed black stripe for its distant 
signals, as being more distinct than green, espe- 
cially where there are trees along the line. A 
train describer, used at the Wrie R. R. terminal in 
Jersey City is shown, by which the station man 
informs the operator in the main tower in the yard 
just what train is coming. The Johnson Co. is 
now making ‘a machine for a Chicago road 
which will have 186 levers in one machime, and is 
said ‘to be the largest single machine yet made. 

The Union Switch & Signal Co., Pittsburg, Pa., 
exhibits its pneumatic system only in connection 
with the Pennsylvania R. R. exhibit, which has 
already been mentioned in our article on the track 


exhibits. The Pennsylvania Steel Co., Steelton, 
Pa., shows its electrically operated semaphore 


signal, the current for which is generated magneti- 
cally by the signalman before each operation. 
These semaphores have been in use for some years. 

The National Switch & Signal Co., of Baston, 
Pa., exhibits the Koyl parabolic semaphore with 
illuminated blade, which shows a position signal 
by night as well as by day. The Intramural Ry. 
(elevated electric), in the Wxposition grounds, is 
fitted with the automatic sigmal of the Rowell-Potter 
Safety Stop Co. The train sets the signal at 
“track blocked’ by the inclined plane apparatus 
of the Rowell stop (illustrated and described in 
our columns some time ago), and at the same time 
electrically releases the mext signal in the rear 
which then indicates “track clear.’ The arms are 
set on short posts iat about the elevation of the 
motorman’s eye, and are fishtailed and painted 
yellow. They rise to the danger position just in 
front of the train. 

The Sieméns & Halske Co., of New York, has 
an extensive exhibit of electric block signaling 
plant used in Durope, more particularly in Austria. 
The semaphore blades of the block signals are of 
iron, slotted to save weight, and painted in two 
horizontal stripes of red and white. They move to 
an inclined position above imstead of berow the 
horizontal position to indicate “track clear.’ In 


the cabinet in the tower are two holes, one for 
each direction of traffic, and as long as a red disk 
is opposite the hole the signal is blocked at “track 
blocked” and ean only be unlocked by the man in 
the next tower (when a white disk will show), but 
that man cannot unlock it until the train has passed 
a track instrument clamped to tthe rail flange and 
operated by the depression of the rail. A plant for 
central station is also shown, controlling termina! 
movements. Instead of the ordinary arrangement 
of levers, ithe levers are short (some with stirrup- 
shapped handles) and are attached to drums around 
which the operating wires are wound. Where pipe 
is used the ordinary levers would be required, as 
giving the operator more power. An electrically 
operated switch is also shown, which is thrown by 
a small motor in a case at the side of the track. 
The signal for the switch is a large slotted iron 
disk turning on a horizontal axis. To meet the 
demand for automatic signal systems in this coun- 
try, the company has specially designed an elec- 
tric automatic block system. 

The Guinn automatic time interval signal (J. A. 
Guinn, Perry, Ia.) has an upright hollow post with 
vertical seale graduated for 20 minutes. A pass- 
ing train by means of a track connection raises the 
pointer to the top of the seale and displays a red 
arm, and the pointer slides down the scale, being 
regulated by an escapement motion. The train also 
electrically releases the arm of the signal in the 
rear. 

Noah L. Piper & Son, of Toronto, Can., ex- 
hibit models of a train order signal and a distant 
semaphore signal, both of which are extensively 
used on Canadian railways. The distant signal 
is operated by a return wire wound on a drum at 
the station, and the blade is counterweighted to 
fly to danger in case of breakage of the wire. 
The lamp case has one lens, and an inside sliding 
case (moving in accordance with the position of the 
blade) has two lenses, one above the other, show- 
ing red and green or red and white. The London 
& Northwestern Ry. exhibits the Webb & Thomp- 
son train staff apparatus, the American patents 
for which are owned by the Johnson Railway Sig- 
nal Co., as already noted. The Kinsman Block 
System Co., New York, exhibits a model of its 
automatic block system, which has been described 
in our issue of Sept. 29, 1892, and has the disad- 
vantage of requiring fittings to the locomotives. 

Crossing Gates. 

There are three exhibits of the ordinary style 
of gate with vertically swinging arms for highway 
grade crossings, and two of these are operated by 
‘compressed air. The gate of the Pneumatic Gate 
Co., Chicago, is operated from an elevated tower. 
The gateman makes one or two strokes: of the 
air pump lever for each movement of the gate and 
all the mechanism is inclosed in the iron posts of 
the gate, the post being connected by 14-in. pipes 
so ‘that all are operated by air. The gates are 
locked in either position. The operation is simple 
and easy, requiring only a pressure of 7 lbs. per 
sq. in. and the gates are in extensive use. Some 
of them have main arms 55 ft. long with 385 ft. 
sidewalk arms. The Mills gate of the Bogue & 
Mills Mfg. Co., Chicago, is also operated by com- 
pressed air and controlled from an elevated tower, 
but instead of using a cylinder and direct air to 
each gate, as in the pneumatic gate, a rubber 
diaphragm is used, inclosed im an iron case at- 
tached to the gate post. One stroke of the pump 
by the gateman operates one pair of gates, thus re- 
quiring ‘two strokes to close both sides of the cross- 
ing, and so avoiding shutting in any vehicle on the 
track at the time of closing. One diaphragm of 
each pair closes the gates and the other opens them, 
motion being transferred to the gate not operated 
by air by means of a rod chain and bell cranks 
in each post connected by a rod underground. The 
gates are locked in position up or down, and may 
be fitted with a gong. They are used by a number 
of railways, and special arrangement is made for 
use at grade crossings of two railway lines by 
which the gates are so interlocked that only one 
road can be cleared at a time In the Mills pipe 
gate the arms are of gaspipe and connected by a 
cross pipe, forming a gallows frame when raised 
and having a sign hung to the crosspiece. The 


Piper patent gate (N. L. Piper & Son, Toronto, : 


Can.) is operated by a hand crank with wire 


‘its heavier makes of cars. 


connections and may be worked from a point 400 
ft. distant from the crossing. ¥ 
Hand and Track Cars. 

There are numerous patterns of push cars and 
velocipede cars for railway service, the largest 
exhibits being made by the Sheffield Car Co., of 
Three Rivers, Mich., and the Kalamazoo Rail- 
way, Velocipede & Car Co., of Kalamazoo, Mich., 
which firms are the largest makers of this class 
of rollimg stock, and their specialties are probably 
familiar to most of our railway readers. The 
Kalamazoo company makes three-wheel and four- 
wheel velocipede cars, a recent design of the former 
having the seat over the rail instead of between the 
rails, and being of special lightness for convenience 
of transport, and having steel frames and steel 
spoke wheels ‘instead of the patent double plate 
steel wheels which are the company’s standard for 
The light cars are 
driven by sprocket wheels and a steel chain and 
are fitted with anti-friction rollers instead of brass 
bearings. Inspection and mail cars are made hav- 
ing the more common driving gear with vertical 
handle working to and fro. The standard section 
ears have 20-in. steel plate wheels, double pump 
handle driving lever with up and down motion, 
foot brake and timber sills and deck. These ears 
have cut gearing, and may be fitted with roller 
bearings, the rollers resting upon the axle. Various 
styles of these cars are exhibited, ranging from 
the push car and rail car to the hand car, and one 
design of the latter has two independent levers at 
the same end of the car, thus leaving the other 
end free for an inspector’s seat, ete. One interest- 
ing novelty is a steam inspection car with vertical 
boiler and small engine. It is mounted on four 
plate wheels, has two transverse seats, and carries 
a supply of fuel and 31 gallons of water, while its 
weight is a little over 1,000 lbs. The Sheftield 
Car Co. has an extensive exhibit of three-wheel 
velocipedes and four-wheel hand cars, with levers 
working to and fro for the former and up and down 
for the latter. One of the velocipedes is fitted 
with an odometer for measuring purposes, and 
this arrangement is said to be in use on several 
roads, while another velocipede, with seats for two 
side by side, is being fitted up for a trip to Cali- 
fornia. All gearing is machine cut. The track 
wheels may be of wood, but are generally made of 
steel plate pressed to shape, 20 ins. diameter, with 
openings cut in the face to insure lightness. Im- 
proved axle boxes with oil cellars are used. They 
may be had with a bead on the inner edge of the 
tire if desired, this arrangement making the wheel 
less likely to leave the track when the rails are 
slippery. Push, rail, construction, section and in- 
spection hand cars for standard and narrow gage 
are also exhibited together with an interesting 
novelty in the shape of a light four-wheel veloci- 
pede car for tunnel work. A bicycle seat is used 
and the treadles turm toward the operator, giy- 
ing him a direct downward push for propulsion. 
This little machine was designed by Mr. D. W. 
Brunton, manager of the Cowenhoven Tunnel, As- 
pen, Colo., who found that after the tunnel had 
reached a length of over a mile too much time was 
consumed in walking to and from the face. “he 
foreman, shift boss and timberman were supplied 
wiith the machines, and several other mines are 
also using them. The weight is but about 100 
Ibs. Hand and push -cars are also exhibited by 
Roberts, Throp & Co., of Three Rivers, Mich., 
manufacturers of the Cyrus Roberts, patent com- 
bination hand and push ear. One of these cars has 
gearing to each wheel of the driven axle, worked 
from one lever. F. Brady, of Chicago, shows a 
railway tricycle with treadles and hand gear. The 
“Tonia” steam inspection car, exhibited by John 
Doyle, of Grand Rapids, Mich., has a vertical boiler 
with small inverted engine attached to the boiler 
and driving the axle by means of a link belt. Its 
weight with coal and water is about 700 lbs. and 
it is claimed to have a carrying capacity of 1,000 
lbs. and a speed capacity of 20 miles per hour. A 
hand car hoist is exhibited by Sinclair Arcus, of 
Chicago, which consists essentially of a vertical 
standard in the middle of the car whch can be 
lowered to bear on the ground and raise the 
wheels from the rails, thus taking the weight of 
the car, and facilitating turning -the car to take 
on or off the track. The device has been used by 
the Illinois Central R. R, since 1887. 
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A novelty in the class of exhibits which attracts 
much attemtion is a hand car fitted with a sail. 
If section men had more knowledge of the prin- 
ciples of sailing and were aware that with the wind 
in any direction except dead ahead, a car can be 
successfully run by the wind, sail cars would 
doubtless be in very common use, especially on the 
Western roads, with their long tangents and steady 
winds. The matter is really worth looking into 
by the managers of roads in this part of the 
country, where long sections and small forces are 
the rule, and time and strength saved in going to 
and from work means so much more done in the 
day. 


Dump Cars. 


Probably the greatest novelty in this class of 
exhibits is the application of compressed air to the 
operation of the cars, thus dispensing with hand 
labor for dumping and shoveling, and enabling 
the engineman to operate the train, with one man 
to cut out cars which may not be required to dump. 
At first it may seem that this- would involve too 
much complication for such rough work, but a lit- 
tle consideration of the efficiency of air-brake ap- 
paratus in rough freight service will dispel this 
idea. The Thatcher Car & Construction Co., of 
New York, has two of these cars, one arranged ‘to 
dump on one side only, the other dumping on 
either side. The cars are heavily built, with steel- 
lined wooden bodies, iron frames, four cast iron 
wheels, air-brakes and automatic couplers. They 
are locked in position when loaded, and the air has 
to unlock the body before it can pass to the dump- 
ing cylinder. Heavy coiled springs take up the 
shock of dumping and returning to position. The 
one-side dump car has a capacity of 9 cu. yds., or 
‘45,000 Ibs., and the either-side dump car, weighing 
16,800 lbs., has a capacity of 40,000 Ibs. About 
200 of these cars are in use on the Canadian Paci- 
fic Ry., the Chicago drainage canal, in the Minne- 
sota iron mines, and elsewhere. An air-dumping 
slag or cinder car is being made for the company 
by the Harvey Steel Car & Repair Works, at Har- 
yey, Ill. 

The H. A. Trapp compressed air dump ear, 8 cu. 
yds. capacity, is exhibited by the Corey Car & 
Mfg. Co., of Chicago, and is of generally similar 
arrangement to the Thacher car, but of lighter 
construction, with air cylinder set nearer to the 
side, and having rubber blocks to take up the shock 
of the body as it returns to its seat. The Corey 
Car & Mfg. Co. bas also an exhibit of wooden 
side and rotary dump cars, including Page’s patent, 
which is a very low car. Also steel cars with 
wooden or steel frames for tunnel, mining con- 
struction, steam shovel and various purposes, and 
one of these is fitted with an automatic cable grip 
for traction. The Sheffield Car Co., of Three Rivers, 
Mich., has side dump and center dump cars, the 
latter having hopper bottoms and doors, as in 
gondola cars. The side dump cars+have doors 
swinging from the top, an arrangement which is 
applied by most of the makers, but the Sheffield 
cane cars, for plantation use, haye bottom hinges, 
as the contents are carried out and not dumped. 
The Goodwin dump car (J. M. Goodwin, Chicago) is 
a large four-wheel iron framed car of 15 tons ca- 
pacity with hinged side doors and a bottom inclined 
downward from the center and having movable 


sections. It can dump while running and can de- 
liver the material on one or both sides of the track 


or between the rails. The Bloomsburg Car Co., 
of Bloomsburg, Pa., exhibits J. K. Lockard’s rotary 
dump car, with a body sitting high and carried on 
four wheels with outside bearings, and fitted 
with a hand brake. The door is swung from the 
top corners. The Whitman Agricultural Co., of 
St. Louis, Mo., has a rotary dump car. 


Ballast Spreaders and Levelers. 


The most familiar of these appliances exhibited 
is the Barnhart ballast train plow, made by the 
Marion Steam Shovel Co., of Marion, O., which 
was desenibed and illustrated in our issue of June 
29. The Rodgers Ballast Car Co., of Chicago, ex- 
hibits its. ballast car and leveler. The ballast is 
carried in hopper bottom cars 34 ft. long, of 15 to 
18 ecu. yds. capacity, the hopper being 25 fit. 9 ins. 
long at the top and4J9 ft. at the bottom, with an 
opening so arranged as not to pour the ballast over 
the rails. The doors are opened by a lever by a 
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man walking along the train. The plow car ot 
spreader is a flat car 34 ft. long, attached to the 
rear of the ballast train, and having underneath 
a double mold board steel plow, with flanges fitted 
to the edges, and this plow can be raised or lowered 
by aserew. The train can be handled at aspeed of 
about three miles per hour, and the arrangement 
is used by the Illinois Central R. R., the Cleveland, 
Cincinnati, Chicago & St L.ouis Ry., the Chicago 
& Wastern Llinois R. R., and other lines. Photo-~ 
graphs of a roadbed leveler are exhibited by the 
Cleveland Frog & Crossing Co., of Cleveland, O. 


Snow Plows. 


The mechanical snow plows attract much atten- 
tion from ordinary visitors, as well as from railway 
men, their great size and the singular appearance 
of the cutters making them conspicuous, and most 
amusing are some of the, descriptions given by mis- 
informed laymen to their companions (and this in 
spite of the fact that the machines are plainly 
labeled). The Leslie Bros. Mfg. Co., of Paterson, 
N. J., exhibits two of the rotary plows, fitted with 
revolying wheels having knives to cut away the 
face of the drift. The first of these is No. 1, the 
finst steam plow operated in this country and in 
service since March, 1885, in which year it was 
built by the Cooke Locomotive Works, of Paterson, 
N. J. It has a mileage record of 67,319 miles, and 
has been used in heavy snow cutting om the Chicago 
& Northwestern Ry. and Union Pacific Ry., which 
latter road has now purchased it. In February, 
1887, it ran 2,930 miles in snow with a pusher en- 
gine, at a cost of 16.9 cts, per mile, or 33.5 cts., in- 
cluding pusher. Its latest work was in March, 
1893, when it cut through 45 ft. of snow. The 
machine is carried on two four-wheel trucks, with 
flanger behind the front truck, and bias its own 
boiler and fuel supply. The makers also exhibit a 
plow built in November, 1892, for the Atchison, 
Topeka & Santa Fe R. R. 

The Jull Mfg. Co., of Brooklyn, N. Y., exhibits 
its plow, illustrated and described in our issue of 
March 30, 1889. It consists of a curved spiral cut- 
ting thread upon a revolving cone whose point is 
at the bottom right-hand corner of the inclosing 
box. The machine has its own boiler and engine 
for the plow, and is kept up to its work by a 
pusher engine. It is carried on a six-wheel leading 
truck with flanger, and a four-wheel trailing truck. 
It was built at the Rogers Locomotive Works. 

Two Russell snow plows are exhibited by the En- 
sign Car Mfg. Co., of Huntington, W. Va. These 
are improved forms of bucking plows which are 
driven into the drifts by main force of two or more 
pushers; 18 of them are in use on the Intercolonial 
Railway, of Canada. The working drawings were 
published in our issue of July 12, 1890. The plows 
‘are carried on two four-wheel trucks, and have the 
sides brought close down to rail’ level. One of 
the plows is fitted with adjustable “‘wing elevators” 
to lift the snow over the bank or throw it out of 
deep cuttings. 

The Nevens flanger, built by the Nevens Flanger 
Co., of Portland, Me., resembles an extra large 
caboose on two four-wheel trucks, with a plow and 
flanger hung between the trucks.. The machine 
exhibited comes from the Maine Central R. R., 


-and was illustrated and described in our issue of 


Sept. 19, 1891. 


Tracklaying Machines. 


A model of a full size machine which has been 
built, but never yet put in service, is exhibited by 
I. G. Voigt, of Chicago. The machine is pushed 
at the head of a material train. The ties are run 
forward on trucks by hand or steam power along 
‘a projecting cantilever frame, automatically dump- 
ing the ties at the end and running back by in- 
clining the dumping section upward 12 ins. to, start 
the truck. The rails are run forward on trucks on 
a. lower track and show four carriers running to 
the end of the cantilever frame. It is estimated 
that with a force of 44 men two miles of track 
ean be laid: complete in a day of 10 hours. The 
cost of the machine is about $1,200. A drawing of 
‘the Holman tracklaying machine is exhibited by 
D. I. Holman, of Chicago, but the Harris machine, 
which has probably been more used in actual ser- 
vice than wny other tracklaying machine yet 
brought out, is not represented, 


A MODDRN DREDGING PLANT, 
(With inset.) 


The series of papers on “Steam Shovels and 
Steam Shovel Work,’ concluded in our issue of 
Aug. 3, have given our readers an excellent ac- 
count of the development of the steam shovel, which 
has become an indispensable machine in all engi- 
neering works where any considerable amount of 
dry excavation is involved. While the evolution 
of the steam shovel has been going on, a type of 
machine similar in many respects has been de- 
veloped for excavation under water. We show on 
our inset sheet this week working drawings of a 
large dipper dredge built during the present 
year by the Excelsior Iron Works, of Chicago, for 
service on the Great Lakes. ‘The designer of the 
dredge was Mr. Thomas Burgess, Superintendent 
of the Excelsior Iron Works. In 1864 Mr. Bur- 
gess resigned his position as Master Mechanic of 
the Galena & Chicago Union R. R. (now part of 
the Chicago & Northwestern system) and has since 
that time Deen engaged in general heavy machine 
construction, making a specialty, however, of dredg- 
ing machinery. The dredge illustrated is the eighty- 
second which has been built under his direction dur- 
ing the past 19 years. It was built for the Supe- 
rior Dredging Co., and is now owned by Mr. Chas. 
S. Barker, of West Superior, Wis. 

In our next week’s issue we shall give the de- 
tailed drawings of the features of the dredge of 
most interest to our readers, accompanied by a 
full deseription. 


MUNICIPAL ACQUIREMENT OF THE PLANT 
OF THE SYRACUSE WATER CO.* 
By Stephen I. Babcock. 


By a special act of the New York Legislatnre the 
city of Syracuse was authorized to acquire, either by 
purchase or condemnation proceedings, the entire prop- 
erty, rights and franchises of the Syracuse Water Co. 
The city authorities and the water company not being 
able to agree upon a purchase price, resort was had 
to condemnation proceedings, which began April 7 
and terminated Sept. 9, 1891. : 

Under an order of a judge of the Supreme Court 
three commissioners were appointed to hear the eyi- 
dence and make an award in the case, subject, how- 
ever, to confirmation by the Supreme Court, and carry- 
ing with it the right of appeal by either party to 
the court of last resort in the state, the Court of 
Appeals. 

The commissioners appointed were: Judge Kernan, 
of Utica; Mr. Geo. W. Dunn, of Binghamton, and 
Cornelius J. Ryan, a contractor of New York city, now 
of Baltimore. The attorneys for the city were Messrs. 
P. B. McLennan and C. L. Stone, and for the com- 
pany, Messrs. Martin A. Knapp and William S. An- 
drews. The engineering experts in the ease were: 
For the company, Messrs. Steplren EH. Babcock, Little 
Falls, N. Y.; Peter Milne, Brooklyn, and R. W. Sher- 
man, Utica. For the city the engineers were: Messrs. 
J. Nelson Tubbs, M. Am. Soc. C. E., Rochester; How- 
ard Soule, M. Am. Soc. 0. B., Syracuse; W. R. Hill, 
M. Am. Soc. C. E., Syracuse;. Dexter Brackett, M. 
Am. Soe. C. E., Boston; M. M. Tidd, M. Am. Soc. C. 


B., Boston, and Lewis H. Knapp, M. Am. Soc. C. E., 
Buffalo, 


The plant of the Syracuse Water Co. consisted of 
about 40 miles of water mains, subdivided into the 
following sizes and lengths: Cast iron, 3,595 ft. of 30- 
m., 10,510 ft. of 24, 1,915 ft. of 16, 20,665 ft. of 12, 
7,580 ft. of 10, 15,756 ft. of 8, 54,281 ft. of 6 and 
53,881 ft. of 4-in.; of cement-lined pipe there were 
10,350 ft. of 10-in., 13,395 ft. of 8, 13,810 ft. of 6, 
and 18,603 ft. of 4in. There was no dispute as to the 
length of mains, 

There was one 10,000,000-gallon Worthington pump 
and two 3,000,000-gallon Deane pumps; four 100-HP. 
boilers, and the necessary pump house and appen- 
dages; an  80,000,000-gallon distribution reservoir 
and two storage reservoirs, one of 6,000,000 and one 
of 176,000,000 gallons capacity, known as the dis- 
tribution, the Crossett and Onondaga Hill reservoirs. 

The plant was a part pumping and part gravity sys- 
tem; the gravity supply was, however, only the yield 
of about two square miles of drainage into the Onon- 
daga Hill Reservoir anda series of springs feeding the 
GCrossett Reservoir, the main supply being-pumped up 
from Onondaga Creek to the distribution reservoir. 
The daily consumption on the 40 miles of pipe was 
about 7,000,000 gallons. The Onondaga Hill and Cros- 
sett reservoirs supply was perhaps 500,000 to 2,000,000 


*Condensed from a paper read before the American 
Water-Works Association, at Milwaukee, September, 
1893, 
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gallons per day, according to the season of the year, 
and the balance of the water was pumped. 

The company also owned the meters uSed in connec- 
tion with the system and all the house connections to 
the line of the sidewalk. All the hydrants were owned 
and maintained by the city; for their service the city 
paid the company about $27,000 annual hydrant rental. 
‘The company owned the nght to use the waters of 
Onondaga Creek, with a watershed of about 70 sq. 
miles for water-works purposes. There also was an 
experimental driven-well station located in the valley 
of the Onondaga Creek. Not much value was: at- 
tached to this experimental plant by either side. There 
were also deeds from riparian owners of water rights 
on a small stream called Harbor Brook, which never 
was used. 

The organization of the Syracuse Water Co. was an 
old one, dating back to 1849, aud the plant of the 
company was gradually developed to the capacity ex- 
isting at the time of condemnation from a very small 
gravity system from the Crossett Reservoir. 

The line ot evidence admitted in the trial of the 
case and the positions held by the experts on each 
side in support ot the different estimates given I will 
now endeayor to give in detail in the order of the 
various elements making the plant: 

(1) he various title deeds, frauchises, etc., were put 
in evidence. 

(2) Lhe construction and profit and loss account, in 
full from the commencement of the work, were pub 
in evidence. ‘he construction account showed that 
there had been expended on the works a fraction over 
$900,000, While the profit and loss uccount showed 
that the plant had reached a net income of $70,000 per 
unnum over and above all charges. 

(8) An estimate of the cost of replacing the plant 
Was submitted by the engineering experts on each 
side. 

‘he cast iron aud cement-lined pipe was estimated 
by the experts for the company to be worth $2U6,UUu, 
while the experts for the city exciuded the cement- 
lined pipe as valueiess, and estimated the cast iron 
pipe at $116,943, from which value Mr. Tubbs de- 
ducted $49,610 for what he called depreciation in the 
pipe, assuming its lifetime at 66 years. 

it was shown by the evidence of the officers of the 
company that the cost of maintenance of the cement- 
lined pipe was much less than for the cast iron mains, 
and the company experts held that as the cement- 
lined pipe was doing equally as good service as the 
cast iron it could not be ignored. On the lifetime of 
the pipe underground, Mr. Tubbs elaborated a new 
theory—that due to probable incrustation, 66 years was 
the fair useful lifetime of cast iron pipe, showing, by 
Mr. Brackett, that in the Boston water-works some 
6 and 8-in. pipe had become nearly stopped up. his 
being a matter of pure speculation, the company ex- 
perts decided to dig up a number of lengths of pipe 
of various ages, both cast iron and cement-lined, and 
ascertain their actual condition. Some of the pipe 
was very old, had been made long before the coating 
process was brought into use in this country, and had 
been cast, not on end, but on the side. They also 
caused sections of each class and age of pipe to be 
fitted up and submitted to hydraulic pressure in the 
presence of the court. The uncoated pipe, which had 
been underground about 40 years, was found to be ap- 
parently us perfect as when laid, and was coated 
neatly and uniformly with a coating not to exceed 
4-64 in, at any place, while the coated pipe was ap- 
parently in as good condition as when laid under 
ground. Both classes of cast iron pipe stood a hy- 
draulic pressure of 700 lbs. per sq. in., while the 
cement-lined pipe was tested successfully up to 300 
ibs. In sections where the cement was removed the 
wrought iron core appeared as perfect as when origin- 
ally laid, in 1862 and 1863. 

There was practically no difference in the estimates 
on valves, Mr. Babcock’s being $6,968, while Mr. 
Tubbs made them worth $6,953. Mr. Tubbs, how- 
ever, made a depreciation of $1,847, holding this de- 
preciation on general principles, while the company 
experts held that the valves were subject to little or 
no wear; that they were practically constantly open 
and only operated in case of breaks, tapping being 
largely done under pressure of late years, while in 
the cement-lined pipes taps or nipples were inserted 
in the construction of the works. 

Next came the item of laying the pipe. Mr. Bab- 
cock estimated this at $114,253, including the laying 
of cement-lined pipe under head of iron pipe, while 
Mr. Tubbs’ estimate was $66,829, and did not include 
anything for the 10 miles of cement-lined pipe in the 
system. The two prices were the same for the 4-in. 
iron pipe, 25 cts. per ft., but upon the larger sizes of 
pipe the discrepancy was quite large. There was 
quite an amount of rock trench, upon the value and 
amount of which there was a wide chance for varia- 
tion in opinion. There was quite a large amount of 
pavement in the various streets, and in many of: the 
streets the pipe had been laid long prior to the pave- 
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ment. The experts for the company held that the 
company was entitled to compensation for relaying 
this pavement, although perhaps much of it had not 
been actually taken up and relaid; they held that as 
the estimate was the cost of replacing the plant, and 
that the pavements now existed and must of necessity 
be taken up and relaid if the plant were to *- re- 
placed; that by putting down pavement subsequent to 
the pipelaying the city had imposed an additional 
burden on the company in the cost of maintenance 
due to repairs, and that, therefore, this item was a 
legitimate one in the estimate. After an extended 
argument by the various counsel in the case the item 
was admitted by the court, and Mr. Babcock estimated 
the cost or repairing at $46,872 and Mr. Tubbs at 
$25,886. 

The value of the three reservoirs was estimated as 
follows: 


Mr. Babcock. Mr. Tubbs, 

Distribution reservoir...... «$120,000 $98,139 
Crossett reservoir ...... Bovaooan bathe) 4,313 
Onondaga Hill reservoir..... oeee. 180,500 41,968 
$262,500 262,500 $144,920 


This was a very wide discrepancy. The construc- 
tion and repair account had all been run together and 
there was no practical way to determine the original 
cost of the reservoirs. During the 40 years of the 
existence of the company the officers had changed 
many times; the old plans and data had disappeared. 
‘he Onondaga Hill reservoir was built about 1863, or 
nearly 30 years ago; the Crossett about 40, and the 
distribution reservoir in 1872, or over 20 years ago. 
The engineers who had constructed the Crossett and 
Onondaga Hili reservoirs were dead, and in fact no 
positive information was obtainable. The experts for 
the company decided that it was useless to cross-sec- 
tion and measure up the work done, as D0 measure- 
ments now made would represent in any sense the 
cost of work or cost of duplication, as in all the cases 
the foundations were bad ones and it had always been 
understood to be very expensive construction. At my 
suggestion the estimate for the reservoirs was based 
on a general average of the cost of water-works reser- 
voirs at $1,000 per 1,000,000 gallons capacity, subdi- 
viding this sum into $1,500 per 1,000,000 gallons for 
the distribution reservoir, $2,000 per 1,000,000 gallous 
for the small one, and $750 per 1,000,000 gallons for 
the large storage reservoir. In rebuttal, Mr. Binathan 
Sweet, M. Am. Soc. C. H., ex-State Hngineer of the 
New York Canals, was called to show the cost of state 
storage reservoirs, which were much lower per 1,000,- 
000 gallons; but Mr. Sweet admitted that reservoirs 
constructed on the lower lands to supply a canal with 
water were not to be compared with water-works 
reservoirs where sanitary conditions must obtain, and 
also that the paraphernalia to mauipulate a water- 
works reservoir were more elaborate and expensive 
than simply for a canal reservoir, and with the ex- 
ception of this evidence the estimate went through 
the case entirely unrebutted and stood eee 
by any adverse facts. 

Mr. Tubbs, however, put a large engineering corps 
in the field and made up an approximate estimate of 
cost of construction, assuming a depth of foundations 
underground of about 7 ft., which was rebutted by an 
old assistant on one of the reservoirs who swore to 
29 ft. depth under ground instead of 7 ft. 

The meters in use were estimated by Mr. Babcock 
at $12,328,’ their cost, with $1,945 for setting, while 
Mr. Tubbs estimated the meters at $13,114 and set- 
ting abt $1,157, but made a reduction of $5,699 deprecl- 
ation. The company experts held that if the meters 
were in a state. of repair and good order to-day no 
deduction from cost should be, made. That the repair 
account had brought the meters up to a condition of 
efficiency equal to a new meter; that the working 
parts were few in number and with little friction on 
the bearing parts, which parts must be kept up to 
good order by repair account to insure correct results. 
In this view they were sustained by Mr. John Kelly, 
President of the National Meter Co., while Mr. Henry 
O. Folger, of the Thompson Meter Co., held with Mr. 
Tubbs that the lifetime of a meter was approximately 
12 years, and therefore the present value of the meters 
should be scaled down. 

The company experts did not estimate the driven 
wells at all, holding them to be of no value, while 
Mr. Tubbs placed a value on them of $2,901. The 
wells were driven on leased ground and were experi- 
mental, the water obtained was of about 20° hard- 
ness, so hard as to be practically valueless for water- 
works purposes, and the experiment was therefore a 
failure. 

The services were 1,850 in number, and were es- 
timated by the company experts at $20 each, making 
a total of $37,000. The city’s estimate was based on 
varying prices, and footed up $29,964. 

Mr. Tubbs’ gross estimate for the cost of duplicat- 
ing the plant, exclusive of pump and pump-house, was 
$416, 536, with the deductions for depreciation as above 
stated, and with an additional. deduction of $42,477 to 
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be made to cover the cost of placing the system in 
good order by the substitution of larger pipe in place 
of 4 and 6-in, Adding $65,000 for pumps and 
house, which the company placed at $100,vuv, Mr. 
Tubbs’ net estimate of present value was $391,030, 
while the estimate of the engineers for the company 
for the present value of the plant was $852,775, neither 
estimate including real estate. The company made 
no allowance for inefficiency by reason of 4 and 6-in. 
pipe being used largely in the system. In support of 
their position I produced statistics of the Rochester 
water-works, Mr. Tubbs’ life monument, he having 
designed and run the same for about 19 years, show- 
ing that while 62% of the Syracuse pipe was under 6 
and 4 ins. in diameter, 70% of the Rochester system 
was also under 6 and 4 ins., while Waltham, Mass., 
had 81%; Fitchburg, Mass., 76%; Hrie, Pa., 90%; 
Washington, D. C., 85%; Schenectady, N. Y., 87%; 
Cincinnati, O., 66%; Binghamton, N. Y., 74%, and Port 
Huron, Mich., 75%, thus showing that the percentage 
of Syracuse was under Rochester, Washington and 
Cincinnati—all large cities. It was also shown by 
the experts for the company that the existing lines 
lay all in the east and west streets, practically but 
few of the north and south streets being piped, and 
those by large feed lines; that the 40 miles of dis- 
tribution was in a nest of streets by themselves, ag- 
gregating 40 miles, while the whole length of streets 
of the city was some 122 miles; and that it was en- 
tirely practicable in rebuilding and extending the works 
to reinforce by large lines on the north and south 
streets and streets where no pipe had yet been laid 
and by connecting up the smaller pipe to reinforce it 
so that it would represent only short lines between 
large cross lines, and in this way be as serviceable 
as if taken up and relaid with larger mains. 

The real estate of the company was valued by the 
company appraisers at $156,325, while the city ap- 
praisers put the value ab $48,144. Both estimates 
were made on the theory of an abandonment of the 
reservoirs and a restitution of the land to uses for 
building purposes, and hence were largely speculative. 

(The total value of the property of the com- 
pany was therefore estimated by the city as 
$439,174, and by the company at $1,009,100, while 
the company stated that there had been actually 
expended on the works a trifle over $900,000.—id.)’ 

The result of the trial was that the Commissioners 
brought in an award of $850,000, with an addition of 
$5,498 for water rents accruing during the pendency 
of the proceedings. The report was confirmed and 
the award paid. 


THE NEW U.S. CRUISER “COLUMBIA.” 


Probably there has been no vessel built for the 
United States Navy since Wricsson’s famous ‘‘Moni- 
tor,’ in whose design there has been so much pub- 
lic interest as in the new ‘“‘Columbia,” which left 
Cramp’s shipyard on her maiden voyage prior to 
the contract trial run, on Sept. 7. 

Before her launch the ‘Columbia’ was officially 
described as “Cruiser No. 12”; and from the refer- 
ences to her and her sister vessel, No. 13, by the 
officers of the Navy Department, as “commerce 
destroyers,” she came to be known as ‘The Pirate,” 
a name which she retained until her official christen- 
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Hub and Blades of 16-ft. Manganese Bronze Propelle 
for U. S. Cruiser ‘‘ Columbia,”’ 


ing when launched. Probably a chief reason why - 
public interest in the “Columbia” surpasses that 
in other vessels is because she is designed to break 
the speed record for yessels of her class; and speed 
records are something which the public understands 
and appreciates. If the ‘Columbia’ equals the 
anticipations of her designers, she will be able 
to overtake the fastest ttrans-Atlantie greyhound 
now afloat, unless it be the mew wonders of the 
Cunard line. On the other hand, she can show a@ 
clean pair of heels to any naval vessel in the world 
which she cannot safely whip in a fight... Until 
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_her displacement is 7,475 tons. 
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some vessel which is her equal in both speed and 
armament is built, therefore, she has nothing to 
fear in case of war, except the chance of being 
bottled up in some port by a blockading squadron. 
Even this danger she ean largely avoid by keeping 
at sea; and as her coal bunkers are sufficiently 
large to enable her to stedm 25,000 miles without 
recoaling, she ean choose her own time for re- 


plenishing her stock of fuel. 


The contract speed to be attained in her four- 
hours trial run is 21 knots; and the contractors 
expect a speed of 2114 knots, and hope for 22 knots. 
The ship is 412 ft. long and 58 ft. beam. With 
fuel and armament on board she draws 23 ft., and 
Three triple-expan- 
sion engines of 7,000 HP. each furnish her motive 
power. We illustrate herewith the engine which 


-drives the central screw; our engraving is repro- 


duced from the first photograph of the machine, 
erected in the shops of Wm. Cramp & Sons, the 
builders. Working drawings of the engines and 
boilers, with a general description of the vessel 
and its propelling machinery; were published in 
our issue of Aug. 15, 1891. 

Without taking space for a repetition of the gen- 
eral dimensions, it is of interest to note that the 
total grate surface in the 64 boiler furnaces 
will be over 1,300 sq. ft., and the total heating sur- 
face amounts to 43,269 sq. ft., or little short of an 
acre. 

The feature of greatest engineering interest in the 
design of the propelling machinery is probably the 
use of triple screws. While a few triple-screw ves- 
sels have been built abroad, their efficiency is still 
a disputed point, and the relative pitch of the 
central serew and the side screws is a matter in 
which experiment will probably be necessary to 
determine the best proportions. As built the side 
serews are 16 ft. in diameter and the central screw 
is 15 ft. The pitch is about 21 ft., which, with 
the engine running at 129 revs. per minute, means 
an advance of 2,709 ft. per minute, making no 
allowance for slip. The propellers are all of man- 
ganese-bronze. Our first engraving is from a 
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blade is secured being of oval section. This is 
an arrangement which has been adopted, we be- 
lieve, on all of the new vessels for our Navy. We 
reproduce herewith the working drawings of a 14%- 


os Br TIS 
0’ He: 10" 10" 10" 


re - 10" 3-10" 10" 


1 


at 


Sectional End Elevation. 


Section J-K. 


209 


1914 knots was reached under easy natural draft. 

Coming up to the bay on the return trip, forced 
draft was used for a short time and the vessel 
reached 21.3 knots with the engines developing 
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PROPELLER WITH ADJUSTABLE BLADES FOR U. S, CRUISER ‘‘ NEWARK.” 


ft. propeller for the ‘‘Newark,” which shows this 
design, and the method by which the propeller is 
laid out by the draftsman. 


TRIPLE EXPANSION ENGINE FOR JU, S, CRUISER ‘ COLUMBIA.” 


The Wm, Cramp & Sons Ship & 


Engine Building Works, Builders, 


photograph of the hub and blades of one of the pro- 
pellers. 

To facilitate adjustment of the pitch to secure 
the ‘best results, the propeller blades are made ad- 
justable on the hub, the bolt holes by which the 


The reports which have reached us concerning the 
behavior of the “Columbia” in the trial which 
the contractors have just made off the Delaware 
‘eoast before turning the vessel over to the govern- 
ment for official test, are that a speed of about 


only 15,000 HP. and making only 121 revolutions. 
The vibration of the vessel was quite marked at 16 
knots, but was almost unnoticeable at the highest 
speed attained. 


COST OF CONSTRUCTING THE WINCHES- 
THR & BEATTYVILLE R. R. 
KENTUCKY. 

The construction of the Winchester & Beatty- 
ville R. R., in Kentucky, furnishes a good example 
of the methods by which a large majority of Ameri- 
can railways have been carried through to comple- 
tion and also of the American railway engineer’s 
ability to cut his coat according to his cloth and to 
manage to do much with litthe when only a little 
is to be had. The road being constructed by a 
private company to open up an undeveloped min- 
ing country, and having to depend largely on local 
traffic for its business, it was necessary to reduce 
the cost to the lowest limit possible. This was 
rendered additionally difficult on account of the 
rugged nature of the country between Beattyville, 
Ky., and the Kentucky Union R. R., which points 

it was proposed to connect. 

The suryeys first made showed several deep 
gorges to be crossed and necessitated a tunnel. 
This line proving too expensive, another line was 
surveyed by Mr. John H. Pearson, of Louisville, 
Kxy., which, by slightly increasing the curva- 
ture, did away with the tunnel. Some other minor 
changes were also made in the first line. The road 
as constructed is eight miles long, including two 
mining branches, and, with the exception of these 
two branches, up which only empty cars are hauled, 
it has no grades exceeding 1%, and this for only 
about 200 ft. Including branches and sidings there 
are nine miles of track. There are two curves of 
131%° and 12°, the first used to avoid the tunnel 
mentioned and the other to avoid blowing away 
a very high rock cliff, but otherwise the maximum 
curve is 6°, 

The track is standard gage laid with 56-lb. rails 
and 3,000 crossties per mile. The rails were sec- 
ond-hand, but had been used but a very little and 
were practically as good as new. They cost $25 
per ton. The crossties were 8 ft.x9 to 10 ins. x6 
ins. and eost 31 cts. each. The ballast is broken 
stone and averaged about 1,000 eu. yds.per milé, 
and was all obtained in widening a rock cut-’ “Lhe 
timber used in the trestles was white oak and cost 
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by contract in the structure $23 per M B. M, and 
delivered to the company $12 per M B. M. The 
jron used in the trestles cost 5 ets. per*lb. 

The work was done partly by contract and partly 
by the company’s forces. It was first intended to 
build the line by contract, but, the contractors be- 
ing unable to finish the work, the company took 
it up. Instead of employing a large force of as- 
sistants the chief engineer expended a little more 
money in securing extra good foremen, and thus 
was enabled to do away with the need of elaborate 
cross-section estimates. Grade stakes were set 
every 50 ft. to guide the werk. The wages paid 
for labor were: 


Superintendent of grades............... C $3.00 
MGvemen Miers wielsGeckee: cesar enn cite 2.00 
Daborers ct iicwen cane nee em aw on tree 1.25 
Foremen carpenters... 9.7... co... 5555 2.50 
Carpenters: .2..cs ane ue een tee 1.50 and 1.75 
Teams (two horses and wagon)........ 3.50 
Mule ‘and “eart.\vocs, + coeseesh eaneieaen 1.75 
Plow team (4 and 6 horses)... 6.00 and 8.00 
Brakemanicouc ees see de eee 1.50 
WattCh Iai seainteretstete ieee preterit 1.50 
Loc somotive ON RINECI ay lasiets ses cistenetel scales 85 per mo. 

fireman ov. tcc keen eee fs mR gee 
GOnductOr wisvetnd 2 it's sae oiteisaieeies Sette ar Uo gees 


The cost of the road, including all operating ex- 
penses since it was opened for traflic in Septem- 
ber, 1892, is $109,208. After deducting the earn- 
ings, amounting to $6,000, and the cost of the equip- 
ment, amounting to $5,700, the actual cost of the 
road is $97,500, or $10,800 per mile. The cost per 
mile for grading was $1,984; for trestles, $1,238; 
for right of way, $880; for ballast, $292, and for 
rails $2,107. The following statement shows the 
cost of constructing and operating the road, and 
the earnings from operations up to July 31, 1893: 


Preliminary VSUTVEYA, ssc siecies eeiceimerecine . $154.26 
Locating | aUunyeySs. «ies «bel ares seneieeeeer 888.42 
Construction engineering ceeeve 

SER TONCT Yala acres sean Us oie eee se ree 

Office fuvaltEred.. cc .cuss cosine 

WOOISS. cbtetesk dos sie oheaioe ic oie et Reem tae cte 

Grading roadbed........ 

DLSESOK: | Sekine sie crate 

UCHRVEUTS Faves secre a @ cbeiniolniets 


Legal’ expenses....... 

Right of way, damages, 
Crossties and handling 
Rails. Brean 


Seritehieg Dono nAened mesa oso s 

BALA. S-70cies nayatal whee aleve le 

Fencing and cattle guards...... ......++.- 

General expensese ys <6 jy” Set soe s Ve ten ee 1,761.84 
Tracklaying, surfacing and repairs......... 7,908.67 


Water ‘staition.).eon isla <tdevrte 
Depot and other buildings 
Engines, cars and repairs. 
Fuel, oil and waste........ Brera 
Conducting transportation....... 

Melegraph sine ean). teetem Riese evsteielaleyetalnre Stale is 
AVENU (COA) «SWITCH. saistesie « 1s ive micieleleleiasels sel 
Beatty ville “coal “Switch... «oy. me erisisieleviarslclele 
Pollard lumber switch............ 


Total cost of road to Aug. 1, including con- 
tractors retained per cent. (unpaid), and 
all unpaid payrolls and vouchers due sun- 


i hagim schanl-CBannisaocaodadon | CbOGuno D7 GdueS $109,208.23 
Contractors retained per cent.........eeee. 1,128.25 


Leaving balance as per cash book (page 150 
OL REMBEL). disse wriowicn(e aisle cic wlele aie eimiel i s\n a (acne $108,079.98 


Cost of road, eras operating to Aug. 1.$109,208.23 
Net revenue to Aug. 1 (ast week in July es- 
timated. All preceding amounts to $5,746). 6,000.00 


Actual cost of construction and capes. Cia 208.23 
Equipment. ..... cccccseces csccceeces 5,710.12 


Actual cost of Coe * 3 acre a ae Py $97,498.11 
Actual cost per mile (length of road and 
switches, 9 mMil€S).......eeeeeeeseeeeees $10,833.12 


The information from which the above matter 
has been prepared has been furnished us by Mr. 
John H. Pearson, the Chief Hngineer of the road, 
to whom the eredit is due for carrying out the 
work in so cheap and satisfactory a manner. 


PERSONALS, 


Mr. R. B. Fowler has been appointed General Super- 
intendent of the White & Black River Valley Ry., with 
headquarters at Newport, Ark. 

Mr. Edward S. Keane, Professor of Mechanical En- 
gineering in the North Dakota University, was mar- 
ried at Champaign, Ill., Sept. 5, to Miss Myrtle Pear- 
man, 

Mr. John H. Danforth, a civil engineer and bridge 
designer, died of heart disease at Allston, Mass., on 
Sept. 4. Mr. Danforth was born in Salem, Mass., 
about 50 years ago, and has been connected with ex- 
tensive engineering works in Chicago, St. Louis and 
Pittsburg. 

Hon. Thomas W. Cooley, of Ann Arbor, Mich., for 
many years judge of the Michigan Supreme Court and 


‘ 


Dean of the. Law College of Michigan Mevcene and 
later Chairman of the Interstate Commerce Commis- 
sion, was elected President of the American Bar As- 
sociation on Sept. 1. 


Messrs. D. BE. Condon, Charles Vogel and R. M. 
Clement, civil and mechanical engineers, have organ- 
ized as the Western Engineering Company, with offices 
in the Mills Building, San Francisco, Cal. They are 
prepared to do work as civil, mechanical and electrical 
engineers and architects and contractors. 


Mr. William yon der Bosch, for many years in the 
engineering department of the army, and one of the 
engineers of the Brooklyn Bridge, died in Brooklyn, 
N. Y., Sept. 10. Mr. yon der Bosch was born in Pots- 
dam, Germany, 65 years ago, and received his tech- 
nical education in Germany. He came to this country 
when 30 years of age. 


Mr. A. L. Eltonhead, of Philadelphia, has returned 
from an extensive trip around the world, which, ~ be- 
sides the large engineering enterprises of Europe, has 
included in a six months’ trip to the interior of South 
Africa to the diamond fields and the extensive gold 
fields of Johannesburg, Transvaal, as well as the irri- 
gating systems of India. 


Mr. Thomas G. Clayton, of Derby, Superintendent of 
Construction of the Midland’ Railway. of England, was 
among the passengers on the ‘‘Lucania’’ on her first 
voyage. He comes as the guest of his brother, Mr. 
James Clayton, President of the Clayton Air Com- 
pressor Works, New York, and while here will visit the 
World’s Fair and make a study of the railway systems 
of this country. 

Mr. I’. J. Palmer, said to be a civil engineer from 
Chicago, and a promoter of rapid transit on the 
bicycle plan, committed suicide in New York on Sept. 
8. In a letter to Mayor Gilroy, found in his room, 
Mr. Palmer claims to haye been an Associate Member 
of the Institution of Civil Engineers and a Member of 
the American Society of Civil Engineers. His name 
is not found in the membership lists of these socle- 
ties. 


Mr. G. H. Thomson, M. Am. Soc. C. E., M. Inst. C. 
E., Engineer of Bridges New York Central & Hudson 
River R. R., is about to sever his 20 years’ connec- 
tion with that company to enter into business as con- 
sulting engineer, with headquarters in New York city. 
Mr. Thomson has already work in hand for several 
railways, and will make a specialty of economical 
structures adapted to modern railway traffic. 


The will of the late Warren Ackerman, whose death 
was announced in our issue of Aug. 31, disposes of 
property valued at about $3,000,000. To his nephew, 
Ernest R. Ackerman, he bequeathed $100,000 and all 
his shares in the Lawrence Cement Co., of New York 
city. To his nephew, Marion §. Ackerman, he be- 
queathed $50,000 and all his shares in the Cumberland 
Hydraulic Cement & Manufacturing Co., of Cumber- 
land, Md. The remainder of the estate goes to his 
wife during her lifetime and is afterward to be divided 
among his nephews and nieces. 


Mr. Henry M. Whitney has resigned the presidency 
of the West End Street Ry. Co., of Boston, in order 
to devote more time to the affairs of the Metropolitan 
Steamship Co. and the Dominion Coal Co., of Nova 
Scotia, of which concerns he is President. Mr. Whit- 
ney first organized the West End Co. as a suburban 
real estate syndicate, and under his management all 
the street railways of Boston haye been consolidated 
in one system, and the most extensive electric trac- 
tion plant in the world has been developed to replace 
the horse power formerly used, 


Mr. E. H. Rummele, Chief Hngineer of the Ashland 
Division of the Chicago & Northwestern Ry. (former- 
ly the Milwaukee, Lake Shore & Western Ry.), was 
killed by a train at Pratt Junction, Wis., on Sept. 2. 
Mr. Rummele was accompanying the directors of the 
road, who were on a tour of inspection over their re- 
cently acquired property. While waiting at the junc- 
tion he stepped in front of an approaching train to 
save a child which was playing on the track. He 
rescued the child but slipped and fell on the track. 
He had been Chief Hngineer of the Milwaukee, Lake 
Shore & Western Ry. for many years. 

—Mr. E. V. Clemens, M. Am. Soc. M. E., died in New 
York city Sept. 8. He was descended on both sides 
from the earliest settlers in this country. His father, 
A. B. Clemens, Superintendent of the Farrel Foundry 
& Machine Co., took him as a boy into the shops of 
that company, after some years in which he began 
his varied and successful career. His first success 
was the installation of a sugar plant in Cuba. He 
was then for a number of years Superintendent of the 
National Machinery Co., Tiffin, O.; the Clemens Foun- 
dry & Machine Co., Ansonia, Conn.; the Farrell Foun- 
dry & Machine Co., Ansonia, Conn., and for the past 
five years Superintendent of the De La Vergne Re- 
frigerating Machine Co., and later Treasurer of the 
White Cloud Copper Mining Co., both in this city, of 
which concerns he was one of the leading spirits. He 


Was a member of the Am. Soc. M. E., Am. Soc. ©. FE. 
and Wngineers’ Club, and was also a microscopist of 
more than ordinary ability. His genial manner and 
kindly nature attracted every one with whom he came 
in contact. He left a wife and three children. 


NEW PUBLICATIONS. 


TOWERS, TANKS AND TUBS.—W. EF. Caldwell & 
Co., Louisville, Ky. 8vo.; pp. 28. 

This illustrated pamphlet contains, among other 
things, a detailed price list of some 200 wooden tanks, 
ranging in capacity from 158 to 123,379 gallons, and in 
sizo from 3 ft. in diameter and height to 30 ft. in 
diameter and 23.4:ft. in height. For each tank tested 
there is given its capacity in gallons, inside diameter 
and depth, number of hoops, shipping weight, price 
completed with riveted hoops and price of Iugs extra. 
Southern cypress is recommended for tanks. The 
company also makes iron or steel tanks, and the 
catalogues gives prices of towers of different size. 
COAL HANDLING MACHINERY. New York: The C. 

W. Hunt Co. S8yo; cloth; pp. 108; illustrated. 

This is a new edition of the catalogue of this well 
known company, bound in cloth and containing many 
new illustrations. The automatic railway, automatic 
conveyor, self-filling shovel and other specialties of 
the company are fully described. 

THE COAL AND METAL MINERS’ POCKET-BOOK 
of Principles, Rules, Formulas and Tables, specially 
compiled and prepared for the convenient use of 
mine officials, mining engineers and students pre- 
paring themselves for certificates of competency as 
mine inspectors or mine foremen, Revised and en- 


larged. Scranton, Pa.: The Colliery Engineer Co. 
12mo, morocco, pp. 565. $2.75. Cloth bound, $2. 


This is a revised and enlarged edition of the ‘‘Col- 
liery Engineer Pocket-Book,’’ of which four editions 
have already been published. Prof. E. H. Williams, 
Jy., of Lehigh University, has entirely rewritten the 
chapters on mathematics, mine surveying, and deter- 
mination and methods of dealing with faults. Mr. 
W. S. Gresley has rewritten the chapters on methods 
of working mines. Other departments which have 
been revised are those on wire ropes and mine yentila- 
tion, and additional matter has been inserted relating 
to metal mining. The 76 pages devoted to methods of 
working mines will be found exceedingly useful to 
young engineers undertaking mining work, as the in- 
formation there given is difficult to obtain elsewhere. 


THE LIFE OF AN IRON ROOF. Piqua, O.: The Cin- 
cinnati Corrugating Co. 12mo, pamph. 

This little pamphlet contains several letters bearing 
on the question, What is the life of a corrugated iron 
roof? The testimony goes to show that an iron roof 
kept well painted will do service as much as 40 years. 
Of course the gage of the sheets, the exposure, cli- 
mate, presence or absence of salt or acid gases in the 
air, and the degree of protection by painting, will 
largely determine the life of the metal. 

REPORT OF COMMISSIONDR OF LABOR, 1891. 
Cost of Production, Textiles and Glass. Vol. IL. 
Cost of Living. Pub. Doc. S8yvo; pp. 1,203. 

This is an amazingly detailed investigation of the 
cost of living of workmen in the above and other 
trades in the United States and sundry foreign coun- 
tries. Ip gives the records of many hundreds of indi- 
vidual families, as well as carefully made averages. 
It appears to be compiled without bias, and if so, could 
hardly be better done. Detailed review, though it 
might interest many readers, would hardly be appro- 
priate in our columns. — + 
RIEHLE BROS.’ TESTING MACHINE CO.—Cata- 

saa No. 8. Philadelphia. 4to; paper; pp. 94 + 
57. 

The extent to which the testing machine and the 
systematic methods which it represents have replaced 
the old ‘‘guess-at-it’’ “rule-of-thumb” methods af 
design and construction is well indicated by the long 
list of machines which this company has built, occu- 
pying a half dozen pages of the catalogue. The variety 
of machines offered ranges from a 300,000-lb. machine 
down to the smallest sizes designed for cloth, wire or 
cement testing. Besides testing machines the company 
manufactures trucks, barrows, marble-cutting ma- 
chines, ball-bearing screwjacks, and acts as selling 
agent for a line of power fans, portable hoists, road 
scrapers, etc. 

THE RELIANCE WORKS and Some of Its Products. 
Milwaukee: The Edward P. s Co. 

This is a collection of half-tone my Se showing 
scenes about the works of the company, and some of 
the large establishments using their machinery. The 
different departments of work illustrated include the 
flour-mill department, the saw-mill department, and 
the engine department. The book contains very little 
text; but we learn from the yery brief introduction 
that the works gives employment to about 1,500 men 
and the total value of its output per annum approxt- 
mates $3,000,000. It is claimed that this establish-— 


ment was the first to introduce in this country 


and quadruple expansion in stationary en- 
and triple expansion for pumping engines, 


triple 
gines, 


Sept. 14, 1893. 
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and were pioneers in introducing the roller pro- 
cess of flour making, and the band saw _ for 
general saw-mill use. We regret to say that while 
the illustrations are printed on heavy plate paper and 
the firm has apparently spared no expense in the work, 
the half-tone engraver has done an abominably poor 
job, and the result is that the illustrations are by no 
means worthy of the subjects they represent. 


CRANES AND SPECIAL RAILWAY APPLIANCES, 
Bay! (City, Mich.: The Industrial Works. 8vo, 


paper, pp. 107. 

In this catalogue is described the cranes of various 
types, wrecking cars, steam shovels, pile drivers, trans- 
fer tables, rail saws and conveyers. which constitute 
the chief products of this establishment, The illus- 
trations are half-tone plates from photographs. 


MEXICO? SI, SHNOR, by Thos. L. Rogers. Boston, 
Mexican Central Ry. Co. 12mo. paper, pp. 294. 


This railway guide-book deserves a compliment for 
the high character of its numerous half-tone illustra- 
tions, reproduced from photographs. Of themselves 
they give an excellent idea of the country, and any 
engineer contemplating a location in Mexico will do 
well to obtain a copy of the book. 


TRANSPORTATION. An Mlustrated Monthly Journal 
Devoted to the History and Progress of Railway, 
Vessel and Vehicle Locomotion and Aerial Naviga- 
tion. Conducted by Wm. Morris Hayes. New 
York and Chicago. Vol. 1. No. 1. 8% x 11% ins.; 
pp. 82; price, $3 per year, 25 cts. per copy. 

The article of chief importance in this first number 
is by Hdw. A. Moseley, Secretary of the Interstate 
Commerce Commission, on Arbitration as Applied to 
Railway Corporations and their Employees. Other 
articles of a popular character treat of the transporta- 
tion exhibits at the World’s Fair, the Arctic explorers 
Peary and Nansen, the Ferris wheel, etc. 


THE WARREN FILTER: Cumberland Mfg. Co., 220 
Devonshire St., Boston, Mass., pp. 16. 
This illustrated pamphlet describes the well known 
Warren gravity filter, including the device for controll- 
ing the head of water on the filter and the alum pump. 


SOCIETY PROCEEDINGS. 


AMERICAN WATHER-WORKS ASSOCIATION.—The 

thirteenth annual meeting was held at Milwaukee, 
Wis., Sept. 5, 6, 7 and 8 The attendance was fairly 
large, but the number of exhibits by. the associate 
members was unusually small. The exhibits are men- 
tioned in our column of Industrial Notes. 
- At the opening of the proceedings on Sept. 5, . Mr. 
George H. Benzenberg, President, in the chair, the 
mayor, Mr. J. C. Koch, delivered an address of wel- 
come, which was responded to by Mr. P. Milne, Secre- 
tary of the association. A letter of welcome was read 
from Mr. Peck, Governor of Wisconsin, and Mr. C. C. 
Rogers made an address on behalf of the Milwaukee 
Adyancement Association. Mr. George H. Benzenberg, 
M, Am. Soc. GC. H., President of the association, then 
read the annual address, 


The President’s Address, 


The most important portion of Mr. Benzenberg’s ad- 
dress related to the purity of water supplies, the main- 
tenance of which is often a more perplexing problem 


than the collection, storage or distribution of the sup- 


ply. 

Vigilance, therefore, must be the constant watch- 
word, and not only every personal effort exerted, but 
the influence of the combined membership’ be utilized 
to produce such state, and, if necessary, national legis- 
lation as may be requisite to protect the purity of the 
sources of our water supplies and to encourage re- 
searches and experiments for the purpose of supplying 
additional knowledge and information upon the sub- 
ject of purification of water and the prevention of the 
pollution of streams. That this question of furnishing 
aintaining a pure and ample water supply is not 
an ignificant one, it is but necessary for me to men- 


wi in this country alone exceeds 2,500,000,000 gal- 
lows daily, which supply from over 2,500 different 
sdurces must, be maintained with a ratio of constant 


increase of fully 44,000,000,000 gallons per year. When 
it is considered that this supply is furnished through 
33,000 miles of pipe main and by water-works’ plants 
representing a capital of over $590,000,000, with a cor- 
responding income and operating expense, the vastness 
of the interests intrusted to the careful protection and 
management of the members of this association be- 
comes apparent, 


The Membership of the Association. 


The secretary’s report showed 282 active, 76 asso- 
ciate and one honorary member, a total of 359 mem- 
bers, a decrease of 24 over the membership a year ago, 


The Brooklyn Supplementary Driven Well Supply- 


The first paper presented was by Mr. Samuel Me- 
Blroy, of Brooklyn. It described briefly the several 
large driven well plants connected with the city water 


Supply system, discussed their yield, the depth of the 
water bearing strata, and changes in its level, the 
cost of pumping from these wells, and gave the results 
of several chemical analyses of water from the driven 
wells, open wells and from the city mains. } 

The wells are supplementary to the supply from 
ponds and streams, and are not in constant use, but 
in 1890 of a mean daily pumpage of 55.1 million gal- 
lons it was reported that 27.7 million gallons, or about 
50% of the total supply, was from the wells, which 
were in use about 47% of the year. 

The first of the Andrews’ system of driven wells 
was put down in 1883. Wells were added in 1885 and 
1888 at different points until there are now six differ- 
ent driven well pumping stations with an aggregate 
rated pumping capacity of 56,000,000 gallons. 

The yield of the water bearing strata of Long Island 
has been estimated at 1,200,000 gallons per square mile. 
At the Spring Creek station,with an estimated tributary 
area of 3.66 square miles the average daily yield for 
nine years is reported as 3,718,783 gallons, or 1,012,000 
gallons per square mile. At this station there are 100 
2-in. wells, 47 to 90 ft. deep, in two rows, 15 ft. apart, 
the wells in each row being only 12 ft. apart. To pro- 
duce this flow the normal water level is reduced 5.15 
ft. The annual operations of the well stations, Mr. 
McElroy says, show a very low duty, and an excessive 
cost. 


Deep Artesian Wells as a Source of Water Supply. 

The second paper, with the above title, was by Prof. 
Erastus G. Smith, of Beloit, Wis. Mr. Smith referred 
to the wide and comprehensive ise of the term “‘ar- 
tesian’’ well, and to the proper conditions for such 
wells, which draw their supply from subterranean 
flowing streams. Geological and chemical studies must 
go together, if a water supply is to be sought by more 
scientific means than the mere putting down of wells 
at hap-hazard. Artesian water is as a rule more saline 
than surface water from the same locality, and artes- 
ian waters from the same stratum, however far apart 
the wells may be are essentially alike in quality. An 
example of this was shown by analyses of the water 
from nine wells at distances far apart, sunk into the 
Potsdam sandstone, which is the principal water- 
bearing formation underlying Wisconsin. The analy- 
ses were made at different periods and from water 
from wells of different depths, but showed a marked 
uniformity. A lack of uniformity may, however, result 
in some cases from the filtration of water from above 
or below the main water-bearing formation. Tube 
wells and driven wells were not considered as within 
the scope of the paper. 

Mr. L. H. Gardner, of New Orleans, referred to the 
so-called artesian wells in alluvial soil on the gulf 
coast, which are 400 to 1,000 ft. deep and yield a 
water like swamp water. Another member referred 
to the flowing wells of Mlorida which flow to a con- 
siderable height, while a well ab Jacksonville had 17 
Ibs. pressure. 

Mr. J. T. Fanning, M. Am. Soc. C. E., Mr. George 
H. Benzenberg, M. Am. Soc. C. E., and Mr. Inman 
cited instances showing the curtailment of yield 
caused by sinking too many wells in one locality. 

Covered Service Reservoirs, 

This paper was prepared by Mr. Samuel Tomlinson, 
Water Engineer, Bombay Municipality, India, and was 
read by the secretary. The most remarkable features 
of American water-works, to Mr. Tomlinson, are our 
lavish per capita water consumption, and our lack of 
attention to the quality of the water supplied. Two 
great features to which much importance is attached 
in Old World practice are almost uniformly absent 
from American works, filtration and covered service 
reservoirs. Taking up the latter the author stated 
that the main reasons for covering service reservoirs 
were: (1) To prevent pollution from the surrounding 
atmosphere, and (2) to prevent such vegetable and ani- 
mal growths as are caused by the action of light and 
heat upon comparatively stagnant water, as is that in 
most service reservoirs. The comparative urgency for 
covering depends upon: (1) Danger of pollution from 
the atmosphere; (2) the maximum temperature of the 
water; (8) the tendency of the water to favor vegetable 
growths. Marked improvement was effected by cover- 
ing the service reservoirs of London, England, which 
in 1852 was made compulsory by Parliament for all 
reservoirs within five miles from St. Paul’s Cathedral, 
excepb where the water was filtered after passing from 
the reservoirs. The same act provided that all water 
supplied in the metropolis should be filtered, except 
that from deep wells, supplied to consumers without 
exposure to the air and light. The portion of the act 
relating to covering the reservoirs took effect Aug. 31, 
and that relating to filtration, Dec. 31, 1855. Within 
the above prescribed area there are now 55 covered 
reservoirs, having a combined capacity of about 185,- 
000,000 U. S. gallons. 

After reviewing American practice and ideas, as 
shown in the proceedings of the association, regarding 
the covering of service reservoirs, Mr, Tomlinson stated 
that the evidence is conclusive in fayor of covering 
all clear waters, but states that: ‘Other waters, such 


as that of the Misissippi, appear to be so opaque 
that they form a covering for themselves, and have, 
happily, lost in their meanderings the function of de- 
terioration.’”? The latter part of the paper included 
descriptions of the covered service reservoirs of a num- 
ber of foreign cities, including those of Bombay and 
Naples. 

The first compartment of the Malabar Hill reservoir, 
Bombay, which has been used as a settling basin, has 
an area of 92,000 sq. ft., and a water depth of 19% ft., 
giving a capacity of about 12,900,000 U. S. gallons. 
The rafters and %4-in. boarding of the roof are of Moul- 
mein teak, this being covered with tiles, the whole ~ 
supported on cast iron columns resting on blocks of 
ashlar, 2 ft. sq. and 18 ins. thick. Each column is 
fastened to the blocks by four bolts. There are 269 
columns in rows 29% ft. apart, the columns of 
each row being 10 ft. apart. The roof rain water may 
be admitted to the reservoir, if desired. The basin is 
not ventilated, but has five windows which are usually 
closed, but not covered with the planks provided for 
the purpose. The cost of the roof was about 44 cts. 
per sq. ft. The filter beds are covered with a similar 
roof, of greater span, so as not to break the surface 
of each compartment with pillars. The distributing 
or clear water basin has an arched brick roof, sup- 
ported by brick piers. The area of this basin is about 
68,000 sq. ft., and it has 31 ventilators in its roof. 

The Bhandarwada reservoir, Bombay, also has a 
brick roof, and both it and the basin mentioned just 
above are covered with earth laid out as gardens. 

At Naples, reservoirs with a capacity of about 20,- 
000,000 U. S. gallons have been built abot 150 Tt. 
below the surface, being enlargements of old stone 
quarries. These basins are ventilated by shafts run- 
ning to the surface. 

This paper led to considerable discussion as to the 
prevention of vegetable growths, the cleaning of reser- 
voirs, the merits of different arrangements for reser- 
voir inlets and outlets, and the liability of filterca 
water to give trouble from algae growth. A resolution 
was passed extending the thanks of the association to 
Mr. Tomlinson for his valuable paper and the complete 
sets of drawings of the Bombay reservoir. 


The Geology of Wisconsin Water Supplies. 

A paper on this subject was presented by Mr. Daniel 
W. Mead, Assoc. M. Am. Soc. O. BE. The paper treated 
quite fully of the geological features of the state, so 
far as they affect water supplies. All of the geological 
deposits of the state are water-bearing to some ex- 
tent, the Potsdam strata ranking first, and the St. 
Peter sandstone next, most of the artesian wells of 
Wisconsin being sunk in these formations. The drift 
sheet covering the greater portion of the state is often 
available for large amounts of water, but the most 
important sources of supply are the surface waters. 

The paper was accompanied by a map and tables 
showing the geological formation of the state and also 
by tables of mineral analyses of geological deposits and 
the analyses of the mineral residue of water from vari- 
ous sources, Other tables gave the physical character- 
istics of artesian wells and the sources of the water 
supplies of the cities and towns of Wisconsin. Of 8S 
cities and towns tabulated, 25 have no public water 
supplies, 18 draw from artesian wells but in some 
cases in connection with other sources, 8 utilize 
springs, 10 use drift waters, and 33 draw from rivers 
or lakes in whole or in part. In Milwaukee there are 
12 wells ranging in depth from 940 to 1,700 ft., all 
in the St. Peter or the Potsdam formations. One of 
these, 1,048 ft. deep, has_a surface pressure of 44 lbs. 
The pressures of the others are not given. 


Hxperience with Deep Wells at Indianapolis. 


A paper on this subject, by F. A. W. Davis, gave an 
account of some wells sunk by the Indianapolis Water 
Co. In the winter of 1891-2 the company, in searching 
for natural gas, was led to believe that. a supply of 
water might be secured from deep wells. Five wells 
were therefore sunk on a low tongue of land at the 
intersection of White River and Fall Creek, near the 
infiltration gallery and pumping station. The first well 
was 8 ins. in diameter and 343 ft. deep, passing 
through 45 ft. of sand and gravel, about 22 ft. of 
blue clay, 15 ft, of fine sand and 261 ft. of lime rock. 
At a depth of 210 ft., or 128 ft. into the lime rock, 
water rose to within about 2 ft. above low water in 
the river, and remained stationary. The water from 
this well was sparkling and sterile, but by Olark’s 
test showed 31° of hardness. After exposure to light 
and air it becomes milky, but when some 12 hours 
has elapsed it begins to clear, and before many hours 
is perfectly clear, but has thrown down a brown pre- 
cipitate. The water is now 2° softer but the precipi- 
tate begets a growth which would soon fill the dis- 
tributing pipes. 

The water corrodes wrought iron in pits resembling 
those of smallpox and causes stomach disorders in 
some persons. The five wells resemble each other in 
these particulars. 

Well No. 2 is 300 ft. from No. 1, and when the 
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valve on No. 1 is shut the water rises about 16 ins. 
in No. 2. No. 8 is 1,100 ft. from No. 1 and 1,400 ft. 
from No. 2, but when the valve of No. 1 ‘s closed the 
water in No. 3 also rises about 16 ins., all in a min- 
ute’s time. Well No. 4, although a mile distant, re- 
sponds in the same manner. : 

The five wells, four 10 and one 8 ins. in diameter, 
yield about 3,500,000 gallons per day, the water flow- 
ing into the infiltration gallery and conduit line and 
mixing with the water from nearer the surface. (The 
consumption for the year ending April 1, 1891, was 
about 7,500,000 gallons.—Ed.) The mixed water thus 
far has not led to complaints of discoloration. 

The closing part of the paper is as follows: 

Our conclusions are that the water, although so cool 
and beautiful, is not the most desirable for a public 
supply, because of: (1) Its hardness; (2) its tendency 
to destroy wrought iron pipe and by precipitation 
furnish food for plant life; (8) and its tendency, with 
many persons, to produce disorders of the stomach. 
Yet, we are of the opinion that the precipitation, in 
our supply, of the iron held in solution in the water of 
the deep wells is beneficial to the same extent as if 
we had passed the supply through iron filings. 

The water, as drawn from the faucets and submit- 
ted to chemical tests, shows a high degree of excel- 
lence. The last analysis, made Aug. 19, 1893, is as 
follows: 

(Parts in 100,000.) 


Solids oui oue ellen tte, haemo 80.1 
Chlorine ‘in chlorides........0.s.seee 0.6 
Nitrogen as free ammonia..... teense 0.008 
Nitrogen as albuminoid ammonia..... 0.013 
Nitrogen as ms fe seen ieleiomaateeiasts mene, 
itrogén aS NitrateS....-..cseseereeee 
ecole: areteisfdis 57> vetemasises ....Clear and bright 
Odor when heated to 100° F........-. None 


Mr. J. N. Hurty, analytical chemist, explains the 
chemistry of the iron precipitation in the above waters 
as follows: 

The iron exists in the form of ferrous carbonate, 
about five grains to the gallon. This ferrous carbonate, 
although insoluble ordinarily, is held in solution in 
this instance by the carbonic acid gas, which the water 
carries abundantly. Upon being exposed to the air 
the free gas ‘escapes, and the iron precipitates. The 
iron carbonate has a yellow-white color, and at first 
makes the water milky, but very shortly it decom- 
poses, becoming ferric oxide (iron rust) and the color 
of the water changes to a dirty brown. Upon further 
standng the iron oxide settles. completely, appearing 
upon the bottom of the vessel as a fine, brick-red 
powder, and the water becomes again bright and clear. 

A paper was read by Mr. S. BH. Babcock, of Little 
Falls, N. Y., on the condemnation and purchase by 
the city of the works of the Syracuse Water Co. 

Following Mr. Babcock’s paper there was some dis- 
eussion of the relative value of cast iron and cement- 
lined wrought iron pipe, Mr. Milne considering the 
latter equal to the former for supply conduits, where 
not liable to destructive influences, as in distributing 
mains. 


Meter Rates and Regulations. 


Mr. W. L. Cameron, who for many years was super- 
intendent of the water company at Memphis, Tenn., 
and has recently visited a number of water-works 
and taken notes regarding their meter rates and other 
points of interest, presented a long paper entitled 
“A Water-Works Man On 4 Round for Items,’”’ from 
which the following has been abstracted: 

The meter rates at St. Louis, Mo., range from 30 
ets. per 1,000 gallons for a daily average consumption 
of 1,000 gallons to 12% cts. for all in excess of 25,000 
gallons until an annual consumption of 50,000,000 
gallons is reached, when the rate is 10 cts per 1,000 
gallons. Other cities have rates per 1,000 gallons, 
ranging with the average daily or monthly consump- 
tion as follows: East St. Louis, Ill, 50 ects. for 1,000 
up to 2,000 gallons to 17% cts. for 10,000 gallons or 
more, with a special rate of 7 cts. for stockyards 
using from 10,000,000 to 20,000,000 gallons per month; 
Chicago, 10 cts. for 165,000 gallons or less, and 8 cts. 
for over that amount per month, but although the 
rules specify that no deviation be made from these 
rates, except when water is used for temporary pur- 
poses, variations have been made by the clerk in 
charge of the meter department; Omaha, Neb., 35 
cts. for from 100 to 500 gallons and 15 cts. for more 
than 4,000 gallons per day, with a rate of 10 cts. per 
1,000 gallons when 5,000,000 and 8 cts. when 10,000.- 
000 gallons per month is reached and a few special 
contracts of long standing. 

At St. Louis the large meters are of the piston and 
the small meters of the rotary pattern, and for hy- 
draulic elevators reliance is placed on counters. Where 
a 4in. meter is not large enough two or more are 
used, so arranged that one can be removed for repairs 
without interfering with the use of others. Meters 
are owned and kept in repair by the consumer, but 
are entirely under the control of the water depart- 
ment. 

At Omaha meters are furnished, set and repaired by 
the water company at the expense of the consumer, 
the latter also putting in the service pipes, the 
company making the tap. At Quincey the water com- 


pany reserves the right to place a meter on any ser- 
vice at its own expense, but any consumer demanding 
a meter must pay for its setting and a minimum rate 
of $15 per annum, unless the consumer prefers to buy 
and set a meter of approved pattern, in which case the 
minimum rate is $12 per annum. Atlanta has 4,500 
meters, all of which are furnished and kept in repair 
by the consumers. 

At Memphis the company owns, sets and repairs all 
meters. Some large consumers, after their services 
were metered, sunk wells and put in pumps for their 
own supply, but requested that the supply from the 
water-works be left on and a check valve placed on 
the service pipe so that if the pressure from their pumps 
become less than that from the public supply the lat- 
ter would be drawn upon. This saves a notification to 
the company to turn the water on in case of accidents 
to private supplies. A minimum rate of $30 per month 
is charged for the use of these meters, which is often 
exceeded. Jt has not been the practice of the com- 
pany to allow private residences to elect to have 
meters, regular rates for domestic uses being much 
more profitable than meter rates, a fact which has 
been demonstrated in several cities. 


The Omaha: Settling Basins. 


The water at Omaha, Neb., Mr. Cameron stated, is 
first sereened by vertical bars 4 ins. apart at the 
mouth of the intake pipe, then by finer screens, con- 
structed in duplicate and provided with gearing so 
they may be raised and cleaned. The water passes 
through five settling basins, on the continuous plan, 
and the sediment can all be flushed into the river. 
Some Features of the Water-Works of Memphis, Tenn. 

Mr. Cameron’s paper concluded with a description of 
the water-works of Memphis, Tenn. (see Engineering 
News, Aug. 17, 1889, and Sept. 12, 1891). In con- 
necting the artesian wells with the tunnel, at a depth 
of 80 ft., water was shut off in the well casing by 
lowering a wooden ball, with a long rod. attached, 
into the casing to a point below the connection. Thus 
the flow from the well was shut off until a connection 
was made with the horizontal pipe in the tunnel. The 
ball was then allowed to rise in the pipe until it was 
opposite the new horizontal branch, of the same size 
as the well casing. The pressure forced the ball into 
the horizontal pipe, thus preventing the water from 
flowing in that direction and permitting it to rise freely 
in the vertical casing of the well. When the new 
pumps were installed and all was ready for the flow 
of water through the horizontal pipes in the tunnel to 
the new pump well, the balls were easily hauled up 
and the flow was turned in the desired direction. 

The pump well is 48 ft. in diameter and 90 ft. deep. 
In constructing it an excavation was made to the bot- 
tom of the first hard clay, 20 ft. from the surface. A 
4-ft. brick wall, in Portland cement, was then built 
on a wrought iron shoe, the excavation continued and 
the wall added to at the top in the usual manner. 

The stand-pipe is 20 x 165 ft., of boiler steel, di- 
minishing from 14 ins. in thickness at the bottom to 
% in. at the top. The first 100 ft. has butt straps 
inside and out at each joint. The 30-in. inlet to the 
pipe is af the side instead of, the bottom. 

Of late years no 4-in. pipe has been put in, except 
from one block to another between larger mains, and 
many miles of 6 and 4in. pipe have been replaced by 
12 and 10-in. No service taps are made in mains over 
20 ins. in diameter. All valves above 12 ins. are 
geared, and access to the larger gates may beshad by 
means of wells large enough to enable the top of the 
gate to be taken off. 

The city owns 380 fire hydrants and. pays the com- 
pany $1,800 per year for keeping them in repair and 
an annual rental of $80, $70 and $60 each for the first, 
second and third 100, respectively, and $50 each for 
all over 300, a total yearly rental of $25,000. In ad- 
dition $3,000 per year is paid for water for public 
buildings and fountains, flushing gutters, puddling 
trenches, wetting down new pavements, and washing 
off levees, and $15 each, or a total of $6,000 per year, 
for 400 flush tanks, making the aggregate revenue 
from the city $35,000. The supply pipes to the flush 
tanks, Mr. Cameron, when superintendent, had fitted 
with caps perforated to admit a daily flow’ of 240 gal- 
lons, or two tankfuls, per 24 hours (equal to 87,600 
gallons per year). These caps sometimes become 
stopped, but may be easily cleaned. 


Incidents in Water Supply Tests. 


This paper was by Mr. Fanning, who called attention 
to the importance of the duties of the builders and 
managers of water-works’ systems, and related a few 
incidents to show that “simply having pumps, pipes, 
fire hydrants and house services, is not the whole requi- 
site of a good public water supply.’’ 

An examination of the only boiler in a small steam 
pumping plant showed its lever safety valve stuck so 
fast that ib could be pried loose only with consider- 


able difficulty. In another case the cut-off steam valves | 


in a large single cylinder condensing flywheel engine 
were found to be so adjysted that three-quarters of its 


work was being done in one end of the cylinder. The 
valves were reset, and for five years an engine whicb 
it was thought must be supplemented by another has 
done all the work required of it. 

In an examination of works in connection with a 
new bond issue three ptimps were found, two being 
held for fire reserve, with direct pumping. On asking 
the attendant to start the reserve pumps he explained 
that one was out of order and had not been in use 
since he came to the station, four months previously. 
Mr. Fanning further states: 


On being pressed to start the other pump. he pro 
cured a valye key and disappeared through a trap 
door into the basement. Soon he was heard laboring 
to start a valve in the force main that was shut and 
stuck fast. and cutting the pump off from the distri- 
bution pipes. In time, he came un with bruised hands 
and turned on steam to start this one pump said to 
be in order. It resisted, then jerked two inches, and 
resisted again. then jumped to about %-stroke, and 
afterward would not move in either direction. He 
anologized that he had not had time to clean her un 
since he eame, vet this plant was trusted by the citi- 
zens as a guardian angel to save them from a con- 
flagration. 


A farming town suddenly developed into a railroad 
and mantfacturing center. The old town water-works 
becoming inadequate. a 30-years’ exclusive franchise 
was given to a company. Legally the franchise was 
very strong, but its provisions for the character of ex- 
tensions to the distribution system were inadequate. . 
and the works proved unable to cope with fires. ‘The 
franchise contained a clause to the effect that ‘any 
six hvdrants the Mayor shall designate shall throw 
simultaneous streams each 100 ft. high from hose 100 
ft. long, and nozzle 1 in. in diameter.’”’ A test was 
ordered unexpectedly with the result that none of the 
hose streams proved effective. The distribution system 
was found to be poorly designed. 

The final incident of Mr. Fanning’s paper relates to 
a Jarge city with a gravity supply where. at two large 
fires with eight steamers in use, it was asserted that 
the hose streams were ineffective because of lack of 
capacity in the mains. <A careful test demonstrated 
that the water sunply was all right, but that the fire 
engine pumps had been overspeeded. 


City Engineers in Small Cities. 


In this paper Mr, H. F. Dunham, of New York. 
pointed out some, of the defects of the present general 
system and referred to the infiuence of water-works 
superintendents in bringing about a state of affaits 
more beneficial to the cities and the public. 


The New Orleans Case. 


Mr. L. H. Gardner, of New Orleans, La.. then read 
a paper by Mr. John H. Fisher, Attorney at Law, of 
New Orleans, reciting the many changes in water- 
works management by the city and by companies, and 
the long-continued litigation between the city, the 
company and the citizen’s ‘‘committee of one hun- 
dred,’’ in which the company finally won the case and 
the committee had to pay the costs, the city refusing 
to assist said committee. A vote of thanks to Mr. 
Fisher was passed, and a resolution was also passed 
requesting the secretary to send a circular letter to 
each member asking for a statement of legal decisions 
of interest in water stpply cases, to be published in 
the annual report of the association. 


Is Our Drinking Water Dangerous? 


Mr. John W. Hill presented a paper with the above 
title, near the beginning of which he stated that: 

There are too many well authenticated cases of 
disease and death which haye been traced to a pol- 
luted drinking water to admit of any doubt of the 
certain danger in the use of a contaminated water. 

Some of these cases are cited. and contamination 
from a chemical, bacteriological and microscopical 
point of view is discussed at length, together with the 
interpretation of water analyses and the views of a 
number of sanitarians on the yarious phases of pure 
water supply. 

Apart from specific disease germs in water Mr. Hill 
states there is danger to health from the lower orders 
of vegetable matter and from infusoria. Any water 
known to receive sewage above its point of intake he 
condemns as a water supply unless properly filtered. 
Intermittent sand filtration is preferred by Mr. Hilt 
rather than filtration with the previous use of coagu- 
lants, the objections to coagulants being: 

(1) The extra cost for filtration by the use of the 
coagulant. (2) Difficulty in proportioning the coagu- 
lant to the condition of the water from day to day, to 
avoid a waste of material. (8) The possibility, in 
order to secure a clear and colorless filtrate, of dosing 
the water too heavily with the coagulant and impart- 
ing to it astringent properties. (4) The probability 
when a coagulant is used of relying upon it rather 
than upon the sand bed for filtration. 

The greater first cost of the larger filtration area 
required when a coagulant is not used, Mr. Hill claims, 
is offset by the avoidance of a continuous expense for 
the coagulant, If the chemical could be varied in 
quantity with the changing character of the water the 
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author says it might be possible to use it in such pro- 
portions that it would all be absorbed in performing 
its work, and would not develop estringency, but 
such an adjustment, it is stated, would require daily 
tests to determine the composition of the water. 

In considering the future water supply of Cincinnati 
Mr. Hill has thought favorably of sedimentation with 
subsequent intermittent downward filtration, which 
might solve the problem of rendering potable a sew- 
age-contaminated water supply, as is that now taken 
from the Ohio River. 

In discussing Mr. Hill’s paper Mr. Allen.Hazen said 
that many American cities have an unnecessarily 
large death rate, which is directly attributable to the 
use of polluted water supplies. The water taken from 
the Thames at London, England, has eight times as 
much pollution as that from the Merrimac at Lawrence, 
Mass., yet the latter’s typhoid death rate is eight times 
that of the former city, owing to the use of sand 
filters at London, which, as Dr. Frankland has shown, 
are extremely successful in taking out bacteria. He 
mentioned the new filter plant designed by Mr. Hiram 
Mills for the city of Lawrence. 


High Barth Dams in California. 
Mr. L. J. LeConte, M. Am. Soc. 0. E., of Oakland, 
Cal., read a paper entitled ‘“‘Notes on High Warthen 


Dams for Storage Reservoirs,” which referred more 
particularly to dams built at or near the city of San 


Francisco. The main features of these dams are as 
follows: 
Old Dams. (Dimensions in ft.). 
a Pud- . 
= dle & 
ar) ie wall. 2 
oe — = | ae 
er 3 aS Ve 
ra Py 3 a + 2 
5 Beat & 3 
ora mie? ee = 
=i PEO: Sy: my 
oe aadqg2 9 
4 e 22 
Date GS Wet Dry ¢ & a fs 
Names of dams. built. 7 a slope. slope. 9 4 O64 
(1) Pilarcitcs ..... 1865 9526 234 tol 2tol 65N2N 45 On 
(2) San Andreas, 1867 9% 25 3% tol 3 tol 65020 428 - 
(3) CrystalSvrings 1877 5939 8%tol 3tol 56025 98 


(4) San Leandro... 1888 11040 8 to1 3 tol 600 40° 20 100 


New Dams Proposed. 
(5)San Mateo. . 18861701005 tol4 tol 6904N* 20160 
(6) San Pablot .... 1893 128 303% to 13% to 11,000 40 ft. 2 108 


Peg to 50 ft. tAfterwards changed to a masonry struc- 
ure. 


Dam No. 3, 50 ft. high only, was intended to be 82 
ft. high, but the puddle trench was continued down to 
a depth of 98 ft. below the bed of the valley, and then 
failed to reach the bedrock sought for. In going down 
with this trench the excavation passed through no 
less than 23 separate and distinct old creek beds full 
of gravel and water. This gave rise to alarm as to the 
safety of the foundation, and the proposed height was 
reduced to 50 ft., and it was so built. Some little 
seepage water has appeared below the dam, but 
nothing to cause apprehension. 

In describing the mode of construction to be followed 
in building such dams some of the more interesting 
principles Jaid down were as follows: A puddle trench 
wall should be carried to and into the bed rock and 
built in layers not over 3 ins. thick, slightly wetted, 
spaded up and rammed. This should extend to a little 
above the natural surface of the valley. The main em- 
bankment should be built in layers not over 8 ins thick. 
At the start it should pitch with about a 5% slope 
toward the center of the dam, to invite settlement 
toward the center of the dam. The layers should be 
watered and rolled with a 6,000-Ib. roller, so that, with 
the travel of the dump carts, they will be reduced to 
a thickness of 5 to 6 ins. The center of the dam 
should receive the choicest material and be built up in 
2, 3 and 4in. layers. The supply pipe generally passes 
through a brick-lined tunnel at one end of the dam. 
Earth dams should be built to their full height at 
once, as it is evident that good construction makes 
additions almost impossible. 

The proposed San Mateo earth dam was changed to 
concrete, a good foundation having been developed 
when construction was begun. 

The contract for the proposed San Pablo dam, 128 
ft. in height, has been let and preliminary work has 
been started. 


Pumping Engines. 


A special paper by Mr. T. W. Yardley described the 
old London Bridge pumping plant first built by Peter 
Morice, in accordance with a grant from the city, 
dated May 30, 1581. The last part of the paper was 
designed to show the value of the intelligent use of 
fuel by means of some figures from three 24-hour tests, 
In the first test there were three firemen, A firing the 
first and last six hours of the test and B and C the 
second and third six hours. A’s coal consumption was 
at the rate of $1,109 per month for the first six and 
$1,117 for the last six hours, while B’s rate was $1,186 
and C’s$1,887 per month, A, in his firing, there- 
fore saved about 6% of the fuel used by B and C. In 
another test D used coal at the rate of $286 and BE at 


the rate of $326 per month, D therefore saving $40 
per month, or 12% of the coal used by E. In still an- 
other test the results were between those of the first 
and second. 

Corrosion of Water Pipes by Blectric Ground Currents. 

A paper on this subject was read by Mr. Peter Milne. 
New York city. In the absence of positive data no 
opinion was expressed regarding the propriety of per- 
mitting ground electric wires to be attached to either 
gas or water mains, but it was suggested that other 
means be provided for conducting waste electricity, and 
it was stated that gas or water mains were never in- 
tended for such service. These remarks referred more 
especially to ground wires of electric systems other 
than trolley railways. Since the introduction of the 
trolley, ground currents from this source have done more 
or less damage to lead and iron service pipes in a num- 
ber of places, but Mr. Milne had not heard of its hav- 
ing had any deleterious effect upon water mains. 

In discussing wire conduits, Mr. Milne suggested the 
use of vitrified salt-glazed conduits, properly jointed 
and secured from the frost, in place of the iron, brass 
and plank conduits now in use. 

This paper led to some interesting discussion, in the 
course of which Mr. G. H. Benzenberg, M. Am. Soc. 
C. E., city engineer of Milwaukee, exhibited specimens 
of iron and lead pipe corroded by electrolytic action, 
and gave some account of the experience had in Mil- 
waukee. The first street railways using electricity for 
motive power did not use return wires, but secretly 
led wires to the fire hydrants. This was discovered by 
breaks in main and service pipes due to corrosion, but 
Mr. Benzenberg thought the corrosion was due not to 
the passage of the current but to the resistance set 
up when the current left the pipe at the point nearest 
the power station in its return to the generators. A 
temporary compromise with the railway companv has 
been made by which it is allowed to make a good con- 
nection with abont 50 hydrants and a good connection 
from the the main to the generators, so as to reduce 
the resistance. It is not expected to entirely obviate 
the trouble but to reduce it so that it can be success- 
fully coped with, and if the results are not satisfactory 
the connections will be cut. Where possible to do so it 
is undoubtedly best to avoid all connections with mains. 
Mr. Nichols referred to the double trolley system in 
which a second wire is used for the return current in- 
stead of ground wires and rail connections. The dis- 
eussion showed the importance of the question and a 
resolution was passed for the appointment of a com- 
mittee to collect information and report upon the sub- 
wai Committee Reports. 

During the convention committee reports were sub- 
mitted as follows: 

Tho committee on ‘‘Vegetable and Animal Growths 
Affecting Water Supplies’? made a report referring to 
the investigations being undertaken by boards of health 
and other bodies, and asking to be discharged, like a 
similar committee of the American Society of Civil En- 
gineers. The convention, however, accepted the report 
and continued the committee. The substance of the re- 
port of the committee on a memorial to Congress to re- 
strict pollution of streams from which water supplies 
of cities are drawn was read by Mr. Gardner, and the 
report, which was a draft memorial, was accepted and 
the committee discharged with the thanks of the asso- 
ciation. Two members expressed doubts as to whether 
Congress could do-anything in the matter, and con- 
sidered the state boards of health the proper bodies to 
memorialize. The committee on the revision of con- 
stitution suggested but few alterations, most of which 
were adopted without discussion, but there was some 
argument over the best method of nominating officers, 
whether it should be by a committee or by open vote. 
It was finally voted to have each convention appoint a 
nominating committee. 

New Officers and the Next Convention. 

The balloting on the location of the next annual meet- 
ing was between Richmond, Va., Indianapolis, Ind., 
and Minneapolis, Minn., and resulted in favor of the 
last named city. The final business was the adoption 
of the report of the following members as officers for 
the ensuing year: President, J. B. Donahue, Dayenport, 
Ia.; Vice-Presidents, Wm. Ryle, Paterson, N. J.; H. G. 
Holden, Nashua, N. H.; C. BH. epee Richmond, Va.; 
John Caulfield, St. Paul, Minn., and T, A. W. Davis, 
Indianapolis, Ind. Secretary and Dp eS Peter 
Milne, New York. 

Bxcursions and Entertainments. 


On the evening of the first day of the convention a 
reception was held in the arcade. On the afternoon of 
the second day there was an excursion to the works 
of the HB. P. Allis Co., builders of pumping engines and 
other machinery; to the pumping station to inspect the 
first triple-expansion pumping engine, and then to the 
Pabst brewery. On the afternoon of the third day the 
party was taken around the city by carriages, visiting 
the high-service and North Point pumping stations, in- 
specting boilers with Hanley down-draft furnaces, the 
Allis triple-expansion yertical pumping engines, and 


‘some of the sections for the new intake pipe line being 


laid for a distance of 5,000 ft. from a crib at the end 
of a short shore tunnel (see Engineering News, Oct. 
28, 1890). This work is of considerable interest and 
was explained by Mr. Benzenberg, the city engineer. 
In the evening a large party went by special train on 
the dummy line to Whitefish Bay for dinner. 


BOSTON SOCIETY OF CIVIL BNGINEERS.—The 
first meeting of the society after the summer vacation 
will be held at Wesleyan Hall on the evening of Sept. 
20. The subject for the meeting will be a general dis- 
cussion on the construction of reservoir embankments, 
to which Messrs. Fteley, Shedd, FitzGerald, Herschel, 
Tidd, Stearns and other prominent engineers have prom- 
ised to contribute. This topic was prompted by the 
recent failure of the reservoir embankment at Port- 
land, Me. (Engineering News, Aug. 17), and by the di- 
vergence of opinion and practice of different prominent 
engineers on various matters relating to proper meth- 
ods of puddling, core walls, ete. 


AMERICAN SOCIETY OF CIVIL ENGINEERS.— 
The regular meeting of the society was held Sept. 6, 
with Vice President Charles B. Brush in the chair. 
There was no especial business to come before the 
meeting, and the paper on “Erosion of River Banks on 
the Mississippi and Missouri Rivers,’’ read June 21 by 
Mr. J. A. Okerson, was at once taken up for discussion, 
as noted in our last issue. Written discussions were 
presented by Mr. Samuel H. Yonge, Mr. Henry B. 
Richardson, Mr. Horace M. Marshall, Mr. Wm. Stod- 
dard and others, which were read by the Secretary. 
There was no verbal discussion. After the reading of 
the discussion the chairman made a short address of 
welcome to the party of French engineers, now in 
the city, on their way to the World’s Columbian Hx- 
position, a considerable number of whom were present, 
and the business of the meeting was adjourned. The 
remainder of the evening was devoted to a social 
meeting and to entertaining the foreign guests. 


COMING TECHNICAL MEKETINGS, 


ROAD MASTERS’ ASSOCIATION OF AMERICA, 


Rept. 12. 1% and 14. Annual Convention at Ghicago, III. 
W. W. Sharne, Waycross, Ga. 
MASTER CAR PAINTERS’ ASSOCIATION. 
Sept. 18, 14and15, Annual Genvestion at Milwaukee, Wis, 
Secy., Robert R, McKeon, Kent, O 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION, 
Sept, 15. Secy.. D, W. Meeker, St. Paul. 
TACOMA SOCIETY OF ENGINEERS AND ARHITECTS, 
Sept, 15, 201 Washington Building, 
SWEDISH ENGINEERS’ CLUB, 
Sept. 16, Secy., P. Valentine, At 281 Union 8t.. Brook!yn, and 
646 North 10th 8t., Philadelphia, At 180 La Salle 8t., Chicago. 
Seev.. John Fricson. 
WESTERN RAILWAY CLUB. 
Sept. 19. Secy.. Clement F. Street, Chicago. 
COLUMBIAN ENGINEERING SOCIETY. 
Sept. 19, Secy., Ff. W. Hart, Washington, D, C. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA, 
Sept. 19. Seev.. R. H. Clark, Pittsbure. 
BOSTON “SOCIETY OF CIVIL ENGINEERS, 
Sept, 20. Secy., 8. E. Tinkham, 36 Broomfield 8t, 
ASSOCIATION OF ENGINEERS OF VIRGINIA, 
Sept. 20. Secy., L. V. Carmalt, Roanoke, Va, 
ENGINEERS? CLUB OF 8T. LOUIS, 
Sept. 20, Secy.. Arthur Thacher, Odd Fellows’ Building. 
AMERICAN SOCIETY OF CIVIL ENGINEERS, 
Sept. 20, Secy., F, Collingwood. 127 East 28d 8t., New York, 
NEW YORK RAILROAD CLUB. 
Sept. 21. Secv., John A. Hill, Temple Court, N. Y. 
ENGINEEBS’ CLUB OF CINCINNATI. 
Sept. 21. Secy,. J. F. Wilson, 24 W. 4th 8 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGO, 
Sept. 21. Secy., Allen Strale, 100 Washington St, 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Sept, 21. Secy., 8. A. Charpiot, Macon, Ga. 
CANADIAN SOCIETY OF CIVIL ENGINEERS, 
Sent. 22. Secy.. C, H, McLeod,Montreal. P. Q. 
DENVER ‘BOCIETY ‘OF CIVIL ENGINEERS, 
Sept. 26, Secy., F. E. King, Jacobson Block. 
CENTRAL RAILWAY CLUB. 
Sept, 27. Secy.. 8. W. Spear, Buffalo, N. Y. 
CIVIL ENGINEERS’ 80CIETY OF 8ST, PAUL, 
Oct, 2. Secy.. C. L. Annan, Citv Engineer’s Office, 
ENGINEERS’ SOCIETY OF PHE@NIXVILLE, 
Oct. 3. Secy.. W. Halliburton. 
WESTERN SOCIETY OF ENGINEERS, 
Oct. 4. Secy., Jno, W. Weston. 51 Lakeside Bldg,, Chicago. 
ENGINEERS’ CLUB OF MINNEAPOLIS, 
Oct, 5. Secy., E. Nexsen, 504 Kasots Block. 
ASSOCIATION or CIVIL ENGINEERS OF DALLAS. 
Oct. 6. Secy., E. K. Smoot. 803 Commerce St, 
TECHNICAL Goointy OF THE PACIFIC COAST, 
Oct. 6. Seev., O. Von Geldern, 719 Market St., San Franeiaeo 
ENGINEERS’ ‘CLUB OF PHILADELPHIA. 
Oct. 7. Secy,, L. F, Rondinella, 1122 Girard St. 
ENGINEERS’ CLUB OF KANSAS CITY. 
Oct. 9. Secy,, Waterman Stone, Baird Building, 
WISCONSIN POLYTECHNIC SOCIETY. 
Oct. 9. Secy..M F. Schinke. City Hall, 
CIVIL ENGINEERS’ CLUB OF CLEVELAND. 
Oct. 10. Secy.. F. C, Osborn, Case Library Bldg, 
NORTHWEST RAILROAD CLUB. 
Oct.10 Secy.,W. D. Crosman. Ryan Hotel, 8t, Paul, 
NORTHWESTERN SOCIETY OF ENGINEERS, 
Oct. 10. Secy.. D. W. MeMorris, Burke Block, Seattle, Wasb, 
CIVIL ENGINEERS’ ASSOCIATION OF KANSAS, 
Oct, 11. Wichita, Kan. 
NEW ENGLAND RAILROAD CLUB, 
Oct. 11, Secy, F. M. Cartis, 0. C. R, B., Boston. 
ENGINEERING ASSOCIATION OF THE SOUTH. 
Oct. 12. Secy., W. G. Kirkpatrick, Nashville, Tenn, 
ENGINEERS’ AND ARCHITECTS’ CLUB OF LOUISVILLE, 
Oct. 12. Secy., F. W. Mowbray, Norton Building, 
INTERNATIONAL IRRIGATION CONGRESS, 
Oct. 10-14, Los Angelea, Cal, Arthur L, Thomas, Selt 
Lake City, Utah, Chairman National Executive Committee, 
MONTANA SOCIETY OF CIVIL ENGINEE 
Oct. 14, Secy., G, O, Foss, Helena, _ 
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The headquarters of Engineering News on the 
grounds of the World’s Columbian Exposition are 
at Section IK, Aisle 37, of Machinery Hall (central 
aisle, just west of the large water tank), and at 
Section U N, Posts 10 to 11 (office No. 9), of the 
Transportation Building Annex, at the west end of 
the Great Britain railway exhibit. For the conven- 
ience of subscribers and advertisers, it is an- 
nounced that some member of the editorial staff of 
this journal may be found at the first-named office, 
in Machinery Hall, from 10 to 10:25 a. m., of each 
week day, and from 10:35 to 11 a. m. at the second- 
named office, in the Transportation Building; as 
also frequently at other times. Appointments 
may be made by calling at our downtown Chicago 
office in the Monadnock Building. 

The Engineering headquarters, at Chicago, are 
at No. 10 Van Buren St., directly opposite the 
viaduct leading to the Illinois Central R. R. 
World’s Fair trains, and to the steamboat pier, 
and but a stone’s throw from it. The rooms are 
large and comfortable, and include reading, writ- 
ing, smoking and other apartments. The rooms are 
to be kept open during the Tair by subscriptions 
of engineers, and all American and foreign engi- 
neers visiting Chicago are invited to register and 
make free use of the rooms during their stay, and 
to have their mail addressed there. An informal 
reception is held at these rooms every Monday even- 
ing from 8 to 10 p. m. 


We referred in our issue of July 13 to the mar- 
velous ‘historical exhibit of the world’s railways, 
made by the Baltimore & Ohio, at the Columbian 
Exposition. Many of our readers will be glad to 
learn that the information which was collected at 
so much trouble is to be made generally accessible 
by pwhblication. 

A circular has ‘been issued announcing this fact 
and stating that the edition printed will be that 
only which is subscribed for in advance, and the 
book will not be placed on sale. Intending pur- 
chasers should, therefore, forward their names to 
Maj. J. G. Pangborn, World’s Columbian Exposi- 
tion, Chicago. The book will contain over 275 
pages, and the matter will be classified under the 
heads, Motive Power, Hquipment, Permanent Way, 
Bridges and Appliances. The price has been fixed 
at $5. 

ee A 

Ship canal building is again assuming prominence 
in the United States, at least so far as projects 
more or less advanced are concerned. Many old 
schemes are being revived and new schemes are 
being placed before the public. The Chicago drain- 
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age canal, while it has other objects than those of 
nature most prominent, is un- 
doubtedly the most important work under construc- 
tion and is about the only one that has yet ad- 
vanced beyond the initiative stage. The Hennepin 
canal has had $1,000,000 appropriated by Congress 
as a beginning and land condemnation proceed- 
ings are begun and about four miles of right-of-way 
are secured. The Cape Cod canal has once more 
attracted new contractors, and engineers are at 
work on new surveys from Buzzard’s Bay. Among 
the more airy schemes may be mentioned the Lake 
Erie and Pittsburg and the Lake HErie-—Miami-Cin- 
cinnati ship canals, neither of them having much 
prospect of construction. A Minnesota canal com- 
pany has been incorporated, with $20,000,000 nomi- 
nal capital, to connect Duluth with the Mississippi 
River, and a very active promoter is urging upon 
Canadians the project for connecting lakes Huron 
and Ontario, though it would seem in the latter 
ease that the prospect of coneessions for selling 
water, light and power was of even more im- 
portance to the backers than ‘the interests of the 
grain fleet. The Nicaragua Canal, the most im- 
portant of all proposed, is in difficulties just now, 
owing to the present financial condition, but there 
is some prospect that this cloud will pass away 
and the canal be yet built by Americans. 

On the other side of the Atlantic, ship canals 
are certainly having their day, though they are 
having their difficulties too. The North Sea and 
Baltic Canal, involving an expenditure of about 
$40,000,000, is two-thirds done and is promised to 
the fleets of the world in 1895. The Corinth Canal, 
after 12 years’ hard work and its share of finan- 
cial disaster, is finally opened to traffic, after ex- 
pending nearly $15,000,000 instead of the original 
estimate of $6,000,000. The Manchester ship cana] 
builders have had a somewhat similar financial 
experience, and the ultimate cost will probably be 
nearly $80,000,000, though the contract was origi- 
nally let to Mr. Thomas A. Walker for ‘a lump sum 
of $27,750,000, including the construction of the 
docks at Manchester, Hastham, ete. Amiong the 
ship canals projected in Durope is one connecting 
Bruges with the North Sea, and French engineers 
are now making the surveys for a canal connecting 
the port of Marseilles with the canal and river sys- 
tems of Kurope. Farther away, the Russian gov- 
ernment is reported to have again opened up the 
problem of a 500-mile canal north of the Caucasus 
connecting the Caspian Sea with the Black Sea by 
way of the Sea of Azof. And later still, a French 
syndicate has apparently been encouraged for politi- 
cal rather than commercial purposes to propose 
building a canal across Siam between the territory 
controlled by England and China, and the area 
lately grabbed by France. 


In connection with this subject of ship canals, we 
note that a resolution inquiring inito the expediency 
of constructing a line of interior waterways along 
the Atlantic coast, from Massachusetts to the Gulf, 
is again before the U. §. Senate. This is the same 
project introduced in the House of Representatives 
in 1884 and then reported upon by Generals New- 
ton: and Gilmore and Lieut.-Com. McCalla. 
The route laid out by that board included 
five ship canals, but the enormous cost involved 
caused the subject to be dropped at that time and 
the present financial stringency is even a more 
potent argument against its early inauguration. 
Much literature has been circulated setting forth 
the value of these interior waterways, both in 
times of peace and of war, and no doubt exists as 


‘to the increased safety of such a route inside Cape 


Hatteras, and of the possible shortening of exist- 
ing lines of traffic between New York and Balti- 
more. (Commerce may in time deem these of 
sufficient importance to invest the capital necessary 
for their completion, but we have grave doubts as 
to the wisdom of constructing this interior water 
route for any other than commercial purposes. The 
Senate Committee on Commerce, in reporting last 
year in favor of the proposed Raritan Bay and 
Delaware River ship canal, referred to the fact 
that such a waterway would facilitate the con- 
centration of warships for the defense of ports 
blockaded by the enemy. But as torpedo-boats can 
be transported by rail if necessary, and the lighter 
class of warships would be practically useless in 


Sept. 14, 1893. 


such an emergency, the construction of a canal 
adapted to the passage of the larger vessels would 
entail a cost that would be in itself prohibitory 
even to the United States government. Some of 
these canals would be very useful now, if built, to 
accommodate the lighter class of vessels forming 
the bulk of our coastwise commerce, and the capi- 
tal could be raised to build such channels; but it 
would be wiser to expend the difference between 
the cost of these smaller canals and that of canals 
adapted to carrying heavy draft warships in build- 
ing battleships that could take care of themselves 
in the open sea in passing from one port to another, 
ac Daal ST 

The town-meeting system of municipal control, 
which has been so long successfully carried out in 
the town of Brookline, Mass., deserves attention 
by many other towns somewhat similarly situated. 
Brookline has a comparatively small population of 


generally wealthy people, and every voter has a 


voice in the policy and the conduct of business, 
and the general experience is so much in favor of 


the continuation of this system that the town has. 


successfully resisted every effort of the larger Bos- 
ton, which almost surrounds it, to swallow it up. 
This system is exactly the reverse of the policy 
which in New York, Brooklyn, Philadelphia and 
some other cities concentrates all power and re- 
sponsibility in one man, the mayor. Much was 
hoped for on the inauguration of the new plan; but 
several of the cities named have had good reason 
to realize that the successful working of the scheme 
depended altogether upon the selection of 9 proper 
man as the depositary of all this power. There is 
one thing, however, in the Brookline plan that 
would do much to remove this trouble, and that is 
the live, personal interest every good citizen there 
takes in public affairs and in the business-like 
methods under which they are conducted. The citt- 
zens of the larger cities referred to seemed to 
think that as long as they had one man that they 
could hold responsible for misdoing it was all 


right and that they, the citizens, were exempt from > 


responsibility. As might have been expected under 
these conditions, the professional politicians at 
once took it upon themselves to relieve the citizen 
of his duty and to appoint and control the man 
who controlled all else. As a result, the conduct 
of publie affairs was just where the citizen hoped 
it would not be, and the new laws were practically 
imoperative for advance. It seems almost idle to 
preach against this spirit of apathy in the men who 
must after all pay the bills, for the affairs of a 
greatcity need close attention, and if the better class 


of citizens are too busy with their own affairs to 


look after them, they cannot altogether blame the 
class who do make a business of it, and pay them- 
selves accordingly from the public purse. The only 
remedy we see for it is a return to the old plan 
of personal government by the better class of those 
governed, though it is even now late to hope to 
get this prize out of the firm grip of the professional 
“hoss:?? 


THE LESSON OF RECENT COLLISIONS. 

There are doubtless a considerable number of 
railway officials who will hold up the recent dis- 
astrous rear collision on the Long Island R. R. as a 
proof that the block system is not as safe a method 
of moving trains as the old established system of 
telegraphic train orders. Here was a road, they 
will argue, that had gone along for years under the 
old system without any bad accidents. Its man- 
agers had to be im the fashion, so up go a lot of 
coops on stilts, with boards on poles to tell the en- 
gineers how to run their trains. In only about six 
months smash goes an engine inito the rear of a 
train, telescopes two cars and kills 16 people. 

Such specious reasoning ought to carry little 
weight, yet it doubtless has its influence with some. 
We expected to see an outbreak of it in ‘the news- 
papers, and have been agreeably disappointed to 
find them almost universally taking the sensible 
view—that the accident must have been due not 
to the use of the block system, but to its misuse. 
They have laid much stress on the unreliability 
of the signalman who caused the disaster, and we 
pointed out last week the features in which the 
block system as operated was open to criticism. 
We wish now to call attention, especially for the 
henefit of those who may honestly think the Long 
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Island accident injures the reputation of the block 


‘system for safety, to the overwhelming proof which 


has accumulated within a week or two that the 
old system of operating trains by telegraphic orders 
is so grossly and inherently dangerous that it can- 
not too soon be replaced by some form of block 
system. 

The first impressive piece of evidence on this 
point to be mentioned was the butting collision be- 
tween two passenger trains on the Harlem R. R., 
on the same day as the Long Island disaster, in 
which five persons were killed outright and a num- 


- ber suffered serious injuries. The cause, according 


to our ‘best information, was absentmindedness on 
the part of the telegraph operator, who took the 
train order fixing the meeting point of the trains. 
He repeated the order correctly to the dispatcher, 
but in writing it down he substituted another sta- 
tion for the one ordered. 

_ Close on the heels of this comes a calamity nearly 
as horrible in its long list of killed and injured as 
that on the Long Island road, or as the Chester 
accident.. On the morning of Sept. 7 a fast pas- 
senger train of the Pittsburg, Cincinnati, Chicago 
& St. Louis, met a milk train of the Pittsburg, 
Fort Wayne & Chicago, on a single-track line near 
South Chicago. The baggage car of the express 
train telescoped the smoker for its whole length 
and 12 dead bodies were taken from the wreck, be- 
sides 19 persons with injuries which will maim 
most of them for life. The train dispatcher at 
Fort Wayne, F. B. O’Connor, forgot to order the 
operator at Colehour to hold the express train 
until the milk train had passed. That is the brief 
statement of the immediate cause of this immeas- 
urable total of human misery. The story in detail 
of how he came to make the mistake is told in 
the following letter written by him to Mr. C. B. 
Law, the Division Superintendent, immediately 
after the disaster: 


FORT WAYNE, IND., Sept. 7.—C. D. Law—Dear 
Sir: This morning when I sent the order that led 
to the collision of No. 49 and No. 12, I issued an order 
to 160, at Colehour, and 49, at Hobart, giving No. 49 
until 8:45 a. m. to go to Colehour for 160, and when [ 
did this I thought No. 160 was due at Colehour at 
8:40 and No. 12 at 8:45 a. m., but the reverse is the 
ease. No. 12 is due there at 8:40 and No. 160 at 8:45 
a. m. No. 49 needed nothing against 160, but should 
have had 8:45 to Colehour for No. 12. Now, this order 
that I sent was of no use to either train, as it was 
wrong, but this could cause no trouble. But when 
No. 49 was at Hobart the operator told me that it was 
of no use to No. 49, as they had 8:45 on their rights 
against 160, but needed a time order till 8:45 to Cole- 
hour for No 12. I then said I had made a mistake 
in sending the order and I knew No. 49 was ready to 
leave Hobart and I did not want to detain. them, so 
I told Hobart to make the order read: ‘No. 12 will 
wait at Colehour till eight forty-five (8:45) for No. 49.’" 
He repeated it, and I gave him complete. Then [ 
called Colehour to make his copy read the same, but 
I was unable to raise him at this time. I noticed 
that No. 25 was near Plymouth and I had to get their 
orders ready against No. 20. My attention was at- 
tracted from the Colehour order by this. When I was 
working on the wire about 8:15, I thought of it and 
intended to call Colehour and change his order to 
read No. 12. But other work on the wire, as some 
other train asked for orders, I don’t remember where, 
again caused the Colehour matter to slip my mind. 

I have, of course, suffered since this occurred, and I 
cannot say anything more now, It was simply a loss 
of memory and no power on earth could have changed 
these circumstances. This order giving 49 until 8:45 
to Colehour from No. 12 has heen sent every morning 
since the P. H. supplement has been sent out, and 
the operator at Colehour surely should have known 
there was a mistake in the order and prevented the 
whole matter, but it seemed bound to happen. I am 
sorry on your account and for the Pennsylvania com- 
pany that has treated me so well. 

I am sure, Mr. Law, I have always been careful. 
When this occurred I was doing nothing but running 
trains and attending to my business. as Mr. Figar 
well knows. I will stay right here in Fort Wayne, and 
whenever you want me there or any place I am ready 
to go. providing I am able to move at all. If anvthing 
T could do on earth to better this matter any. if giv- 
ing up my life this minute would be of any satisfaction 
to anv one interested, I would gladly do it, or if spend- 
ing the balance of my days in a prison would lessen 
the sufferings of those poor people or decrease the 
great loss of the Pennsylvania comnany, I am ready 
to go now. Yours truely, F. B. O’Connor. 


We have never seen a better arraignment of the 
whole miserable system of rumming trains on 
telegraphic orders than this straightforward letter. 

The coroner’s jury ascribed the accident to ‘the 
imperfect make-up of the time card regulating the 
movement of the trains and improper track facili- 
ties; also to the criminal negligence of the operat- 
ing officials.” We cannot expect coroners’ juries 
to be experts in railway operation. The fact of 
facts which the Colehour collision proves anew is 
that the safe movement of passenger trains 
freighted with hundreds of lives should not be de- 


Fs pendent on one fallible human memory nor the per- 


7 


_ fect working of a single telegraph circuit. 


But, of course, as every railway officer knows, 


the Colehour collision is only ove of w long, 
list which grows week after week as steadily and 
regularly as the newspapers reach us. Here are 
the particulars of a few of those for the current 
week: 

On Sept. 5 the news was telegraphed over the 
country that a serious wreck had occurred on the 
Cleveland, Columbus, Cincinnati & Chicago, a road 
which for many months past has seemed to be 
under an evil star in the matter of train wrecks. 
Later reports reduced, the casualties to one man 
killed and four injured. The collision- occurred be- 
tween the first section of a flast passenger train 
crowded with World’s air passengers and a freight 
train, and was due to “misunderstanding of orders.” 
The only reason why the collision did not result in 
more fatalities was that the engineers saw each 
other in time to materially check the speed of their 
trains, and the mail car and baggage cars bore the 
brunt of the shock in the passenger train. 

On the morning of Sept. 7, a few hours before 
the fatal disaster at Colehour, a freight and pas- 
senger train on the Chieago, Rock Island & Pa- 
cific, met head on at Gates, Neb., four miles from 
South Omaha. Again were serious casualties 
averted by prompt use of the air-brakes on the 
passenger train; but the shock was severe enough 
to injure ‘half a dozen passengers. The newspapers 
do not even allude to the cause of the collision. 

On the following day a rear collision occurred 
on the Michigan Central’s Canada Southern divi- 
sion, near Dutton, Ont. A fast express ran into 
the rear of a heavy freight. The express engine 
was ‘badly wrecked, but the engineer and fireman 
saved their lives by jumping. 

On the morning of Sept. 9 two more butting col- 
lisions between passenger and freight trains oc- 
curred in western New York. The first was on 
the Rome, Watertown & Ogdensburg, near Nor- 
wood, and was the fault of the operator at that 
point, who should have held the passenger train 
until the freight arrived, but gave it a clearance 
instead. Dhe engineers saw the danger in time to 
check speed and avert scrious casualties, but both 
engines were smashed and two persons were in- 
jured. 

Two hours later a passenger train on the Buffalo, 
Rochester & Pittsburg met a freight train near 
Mumford, 16 miles west of Rochester. Serious 
results were averted by the passenger engineer, who 
applied the brakes instead of jumping; but the force 
of the collision was such that the passenger tender 
telescoped the first car for half its length. ‘There 
were few passengers on the train and their injuries 
were not serious. The freight train crew were re- 
sponsible for the wreck, having tried to make a sid- 
ing on the passenger train’s time, against the 
warning of the station agent at Mumford. 

On Sept. 10, the day following these two col- 
lisions, two freight trains met head on near Leipsic 
Junction, O. The trains were running ona straight 
track, but the morning was dark and foggy and the 
engineers did not see each other’s trains until they 
were close together. One train was running about 
15 miles an hour, the other about 25. A dozen 
cars of each train were piled in a wreck; and one 
man was killed outright and five were injured. ‘he 
cause of the accident is told as follows in the 
press dispatch: 

Train Dispatcher Hartzler, of Ft. Wayne, sent orders 
to Operator Nease, for trains No. 40, eastbound, and 
37, westbound, to meet at Leipsic Junction. No. 37 
received the order at a station east and proceeded 
westward to Leipsic. Wastbound trains have the right, 
of way, and No. 40, failing to get orders, proceeded 
eastward relying on No. 37 to keep out of the way; 
No. 46, also eastbound, scheduled ahead of No. 40, 
was delayed in reaching the junction, and Nease, under 
the impression that No. 46 was No, 40, delivered the 
order intended for the latter to the former, and when 
the latter came along gave her a clear track and con- 
sequently was responsible for the collision. 


Rear collisions occur when trains are operated by 
telegraphie train orders because of the well known 
inadequacy of this system to keep trains moving 
in the same direction safely spaced. Butting col- 
lisions occur under this system only as the result 
of somebody’s blunder. It will be noted 
that ‘all save one of those named jin the 
above list, made up at random, and doubt- 
less far from complete, were butting  col- 
lisions. Is it not a fair conclusion that a system 
under which such frequent and fatal blunders are 


long 


constantly occurring, day after day, is inherently 
defective? The blame for each of these accidents 
deserves to be laid, then, not so much at the door 
of the train dispatcher or the telegraph operator or 
trainman, whose mistake has such serious conse- 
quences, but on the system which stakes so much 
on the memory and the unerring faithfulness of one 
man, 

According ito the record kept by our contemporary, 
the “Railroad Gazette,’ railway collisions have 
averaged over 1,000 per annum in the United States 
for the past three years; the death roll from these 
collisions reached 441 in 1891, and 1,317 were in- 
jured. In 1892 362 persons were killed and 1,160 
injured in collisions. On all the railways of Great 
Britain and Ireland in 1892 there were only 41 
collisions, most of which were such small affairs 
that they would never be chronicled in this country. 
The number of deaths resulting from these col- 
lisions was 23, most of which occurred in two col- 
lisions. The contrast is too serious a one to be 
ignored. 

Tt has been well said that the question of safety 
is always a comparative cone. No device and no 
system is absolutely safe. Accidents are possible 
even under the most complete form of the block 
system; they are more likely to occur, experience 
has repeatedly shown, where there are no mechani- 
cal checks to prevent errors by the signalmen, as 
was the case on the Long Island road. But both 
theory and experience unite in declaring that the 
space interval system of moving trains in any form 
is far safer than the happy-go-lucky methods at 
present in general use on the great bulk of the rail- 
ways of this country; and it cannot be believed 
that the progress which the past few years have 
seen in the introduction of the block system will be 
interrupted by the unfortunate accident on the 
Long Island R. R. 


LEETERSs LO “THE. EDELOR. 


RESPONSIBILITY FOR THY 
DISASTER. 

Sir: If I may be permitted to speak again concern- 
ing the bridge accident on the Boston & Albany R. R. 
at Chester, I would say that I cannot understand it— 
nob that I cannot understand the cause, as that is but 
too plain, but that. I cannot comprehend such gross 
carelessness. According to the testimony given before 


CHESTER BRIDGE 


the Board of Railroad Commissioners, nobody seems ta 

have been responsible for the conduet of the work. 
The contractor, who is a man standing well in the 

community, and with a reputation of doing good honest 


work, testified that he had a general contract, made 
some three years ago, for repairs. He could not say 
that it was written and thought that it was verbal. 
Tt did not specify as to supervision, but he understood 
that he was to furnish the best quality of work in the 
best manner, 

The president of the road testified that he had a 
contract with Mr. Hawkins; that there was no attempt 
to get cheap work; and that the road furnished plans 
for the bridges and Mr. Hawkins executed them. The 
directions as to the improvements of the bridge were 
given by the engineer department, but no orders had 
been given to any one from the road to supervise this 
bridge. Mr. Hawkins was to supervise the work. 

The bridge engineer of the road testified that he 
had no supervision of this work done by Hawkins, 
gave no directions about the work, and was not at the 
bridge when the work was in progress. 

The superintendent of outside work for the con- 
tractor, who had charge of this bridge and others, 
having the foremen of several gangs under him, testi- 
fied that he “could not say that he was responsible 
to Mr. Hawkins for the way the work was done” (a 
superintendent in charge of work and not responsible 
for it!) yet he reported to Mr. Hawkins how the work 
was getting on and the reports were made out to the 
bridge engineer of the road. 

The road, judging from the testimony, has a chief 
engineer, a chief assistant engineer, a bridge engineer 
and a bridge inspector, none of whom seem to have 
been to this bridge during the repairs to the trusses. 
The whole of the testimony was astounding in its 
statement of the responsibility of nobody. In the 
above statement I have assumed that the report of the 
testimony that has reached me was correct. 

In the light of this testimony it would seem to me 
that the moral responsibility for the accident would 
rest with the engineering department of the railway, 
as stated in your editorial of last week. Now, without 
criticising the officers, organization or discipline of this 
road, as I know nothing of them, except as shown in 
the testimony before the Railroad Commission, I would 
in the search for information like to ask a few ques- 
tions. Is there not something wrong with a system 
which will allow a contractor (no matter who he may. 
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be) to execute such work as this without supervision 
of any kind, the engineer corps simply furnishing 
plans? If ‘directions are given by the engineering 


department,’’ is not the engineer department responsi- 
ble for the conduct of that work? 

IT had always supposed that-it was, but if T am in 
error I shall be glad to know it, as in the future It 
may save a good deal of worry and hard work to know 
that there is no responsibility! Is it proper attention 
to duty for a man responsible for delicate work to 
take a contractor’s (no matter how honest a man he 
may be or how much confidence one may have in him) 
word for the quality of the work and manner of exe- 
eution? Should he not rather get his information if 
possible personally or through his own subordinates? 
Ts not the occurrence of such cases of neglect, as this 
apparently was (although T think they are exceedingly 
rare), one cause tending to decrease the public estima- 
tion of the profession? Our faults are apt to be most 
prominently brought forward and longest remembered. 
The great loss of life in this case will not have been 
entirely in vain if the lesson of eare and supervision 
is thoroughly impressed thereby. 

Respectfully, 
Walter Watson. 

Pittsfield, Mass., Sept. 10, 1898. 


THE COMPARATIVE PRODUCT OF GOLD AND 
SILVER. 


Sir: There is an {inaccuracy in the statement in 
your editorial on page 115, Aug. 10, that until about 
20 years ago silver and gold have been produced in 
about equal annual values. Compare the figures on 
page 55 in my article on ‘Mineral Resources of the 
United States’? herewith inclosed. 

Yours truly, 

New York, Aug. 22, 1893. 

(The statement to which our correspondent ob- 
jects is the following, from our issue of Aug. 10: 


Wm. Kent. 


The situation in a nutshell is this: From the re- 
motest ages until about 20 years ago silver and gold 
have been produced in about equal annual values, and 
the total existing stock of each has had about equal 
value, so that the ratio of one to the other has re- 
mained sensibly constant at 15 to 16 to 1. 

Referring to Soetbeer’s table, to which our corre- 
spondent also refers, he gives the gross total value 
of gold produced from 1498 to 1888 in millions of 
pounds sterling, as 1,602, against 1,944 for silver. 
According to Mulhall, the total existing values of 
gold and silver in the same unit were in 1890, 
1,285 and 1,213, respectively. This makes the 
statement entirely correct as to average annual 
product. Of course, there are fluctuations from 
year to year.—lHd.) 


ANOTHER NOVEL PLANIMBTER. 

Sir: Referring to my letter in your issue of July 27 
regarding Lungstrom’s planimeter, and your remarks 
thereon, I beg to say that T have written for a draw- 
ing of this instrument, and will send you the same 
when received. As to the novelty of the instrument, 
IT cannot say when it was first invented, but I used 
it about six years ago, when working in a surveyor’s 
office over in Europe, and I found it to give entire 
satisfaction, 

Speaking of planimeters, permit me to mention an- 
other extremely simple one which might come in handy 
many times when none better is at hand. Make of a 
piece of steel wire a hook, as shown in the sketch, 
Fig. -1: 

End A’ is made to a point, while end B is flattened 
at the sides and has a curyed edge in the direction A 
B. With this simple tool a given area can be meas- 
ured in the following way: 

Mark out the center of gravity C, Fig. 2, of the area 
A to be measured. If it is not otherwise known, mark 
this center C by eyesight. Through O draw two lines, 
M N and M’' N’, Fig. 2, at right angles to each other. 
Place point A’ of the hook (Fig .1) on this center CG, and 
point B’ of the hook on, say, line M’ N’. By pressing 
on end B of the instrument make a mark, B’ (Pig. 2), 
on the drawing. Move end A of the hook from C to 
the intersection point d , between the line M N and 
the outline of area A. Move point A further from a 
all around the outline of area A and back to d, and 
still further back to the starting point C. During the 
whole operation end B of the instrument must be 
allowed to travel its own way undisturbed; that is, 
point A’ of the instrument will revolve around the 
varying position occupied by point B, Fig. 1, and B 
always move in the changeable direction, A B, with- 
out sliding sideways. (It will slide sideways some- 
what, but in an oblique direction, unless point B’ is 
made adjustable, as described below.—Ed.) Hence, by 
the time end A has arrived at its starting point, C, 
end B will have assumed a position B’ (Fig. 2). 
Measure the distance B’ B” (Fig. 2) and multiply it 


by the distance A B (= A Fig. 1). This gives a prod- 
uct equal to the area A, provided end B of the hook 
during its operation never comes inside the area A. 
This method is not strictly correct, theoretically, 
but approximate enough for most purposes. 
If made for permanent use this instrument can be 
modified in a number of ways. Probably it would be 


best to make ends A and B separate, so as to be 
affixed conveniently to any scale beam or rule. Ib 
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Fig.2. 
Sketch Showing a Simple Form of’ Planimeter and 
Method of Using it 


might also be of advantage to make end A so as to 
admit end B and the beam A B to revolve around 
the axis A_A’ (Fig. 1), thus insuring an entirely free 
and independent motion of end B. Also, if deemed 
convenient, end B instead of a curved edge, as shown, 
might have a wheel of suitable diameter and shape, 
and so on. Very truly yours, 
Brie Swensson. 
Watseka, Ill, Aug. 8, 1893. 


NOTES AND QUERIES. 


M. <A. SS. inquires where he can _ procure, 
ready prepared, the ‘‘calcined magnesite’? used in 


manufacturing the German Xylolith, or ‘‘wood stone,” 
referred to in our issue of July 27. 


FAILURE OF A WATHR TANK TRESTLE. 

We illustrate in the accompanying cuts the fail- 
ure of a trestle for supporting a water tank, which, 
although of simlall magnitude and entailing no very 
serious consequences, seems to furnish a lesson in 
structural design worthy of attention. The cir- 


ee SSS ak Ene View. 


Fig. 1, Views Showing Wreck of Water Tank Trestle. 


cumstances of the accident as reported to us by a 
correspondent were as follows: 

On Aug. 4 a 10,000-gallon water tank fell from its 
position, some 12 ft. above the roof of one of the four- 
story buildings in the Bronx Co.’s mill yard at West 
Farms, New York city, and crushed through the roof 
ang three floors of an adjoining building, being ar. 


rested by the floor of the second story, in a demolished 
condition. (Fig. 1.) The tank was of wood and was 
intended to supply the automatic sprinklers of the fire 
protective system. It was supported by an iron 
trestle, which consisted of two wrought iron I-beams 
at the top, 12 ins. deep and 9 ft. apart, and four legs 
made of angle irons, 4 ins. x 4 ins. x % in., braced as 
described below. 

The building was of brick, with Mansard roof. The 
brick walls ended at the eaves, but in order to make a 
fire cut-off wall between the attic of this building 
and that of an adjoining building of the same height, 
the brick wall was carried up at this place through 
the roof. Two of the legs rested on this wall and the 
other two were carried down through the Mansard 
roof and rested on the brick wall at the eaves, making 
these last two legs about 1114 ft. longer than the first 
two. (Fig. 2.) The two long legs were parallel to 
each other, as were the two short legs also, but in 
the other direction they all had an inclination of about 
1 to 2. The horizontal thrust of the long legs due to 
their inclination was overcome by a tierod at the foot 
of each, secured to the opposite wall. Just above the 
roof the four legs were braced by tierods running horl- 
zontally from one to the other, These were 3 ins. x 3 
ins. angle irons. There were also crossed braces on 
all four sides. 

The tank was being filled for the first time, and the 
water was within about 4 ft. of the top, when the 
whole structure suddenly swayed to the north and the 
tank went down through the adjoining building, as 
stated above. ; 

As to the cause of the disaster, there is every ap- 
pearance that the two short legs buckled first, at a 
point about 8 ft. above the lower ends, causing the 
rest of the trestle to collapse. Although the legs are 
notably weak, considering the load for which they 
were intended, it seems probable that they would not 
have yielded under the load which was on them at 
the time if the bearings of the feet had been perfect. 
Probably the feet of the short legs only bore on .the 
inside first, and when the load brought them to a 
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Fig, 2, Diagram Showing Construction of Water Tank 
Trestle. 


bearing on the outside a bending strain was caused 
in the legs, which resulted in their failure. 

Figuring from any of the tables on the strength of 
structural. steel, and assuming that the legs were 
struts with ‘fixed’? ends, it would appear that the 
legs should have safely borne the load, which empha- 
sizes the fact that these tables are only reliable when 
used judiciously and in connection with the design as 
a whole, besides making a due allowance for improper 
workmanship; and that so-called ‘flat ends’’ may thus 
become a source of weakness. ay 

The walls showed no sign of having caused the col- 
lapse and there was no wind blowing:’ The iron was 
fibrous and showed no flaws. Fortunately no one was 
very seriously injured, the only person hurt being a 
man who was on top of the tank watching the filling. 
He was thrown on the roof and escaped with a broken 
unkle and some severe bruises. 


The claim made above that the failure of the 
trestle was immediately due to the uneven bearin 
of the short legs on the bed plates would seem to— 
be borne out by an examination of the elevation, — 
Fig. 2. The most probable points of failure, sup- 
posing tthe several members capable of withstand- 
ing the direct tensile and compressive strains, would 
appear to be at the connection of the 3 x 3-in. angle 
ties with the long legs, on account of the direct 
bending strain induced at that point by the pull of — 
the tierod, and at the bearing of the short legs on 
the 12-in, wall, by the wall overturning under he, 
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thrust. Considering that in the face of these facts 
the short legs buckled, as noted, it would seem 
highly probable that the bearing was imperfect. 
The failure emphasizes the point of which experi- 
enced designers are well aware, that on a strut, 
flat ends, so-called, are frequently a means for sub- 
jecting it to a bending moment and thereby weaken- 
ing it, instead of always being a source of addi- 
tional strength, as is too apt to be assumed. 


SEWAGE PURIFICATION IN AMBPRICA. 
(Continued from page 86.) 
Canton, O. 


In our issues of June 1 and July 20, 1893, the 
chemical preeépitation plant at Canton, O., was 
described at length. 


We have since received an 


clearly shown in the illustration, and needs but 
little explanation. It consists merely of two 
stamped steel dish-shaped disks, with a cylindrical 
center ‘band varying in width according to the 
width of the face of the pulley. Thesé three parts 
are fastened together by bolts passing through the 
three stamped metal shapes forming the hub for 
the shaft. The principal advantages claimed for 
this pulley are: Increased durability, even balance 
and, since it has no spokes or openings, that it 
affords no opportunity for the lodgment of dust 
and grease and has very little wind resistance. In 
respect to its working qualities, Mr. Josef writes as 
follows: 

I have an 18 x 8 ins. steel disk pulley on the line 
shaft in a shop that has driven 82 ft. of 2-ins. shaft- 
ing, which runs six lathes, varying from 18 ins. swing 


FIG. 83. VIEW SHOWING CHEMICAL MIXERS AND SLUDGE FILTER PRESS, CANTON, O. 


interior view, Fig. 83, of the works, showing the 
chemical mixers and the sludge filter press, both of 


- which were made by the Bonnot Co., of Canton. 


The preliminary mixing of the chemicals, lime or 
sulphate of alumina, is done in the chemical store- 
room, in the second story of the building. The 
chemical mixers are provided with four sets of 


down; three drill presses, the largest 36 ins.; one 
large and two small emery wheels and other tools. 
The flanges of the disks overlapped the edges of the 
center band only % in., and the band never showed 
the slightest tendency to shift. In regard to standing 
up to their work, I will state that I replaced two 
18 x 5% ins. cast iron pulleys, weighing 156 lbs., with 
two disk pulleys of the same size, weighing 54 Ilbs., on 
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THE JOSEF STAMPED STEEL DISK PULLEY. 


arms attached to the central revolving shaft, shown 
in the view. Other details of the operation of 
the plant may be found im the issues named above. 


DISK 


THE JOSEF STAMPED STHEL 


PULLEY. 
We illustrate in the accompanying cut a stamped 
steel pulley, invented by Mr. H. BH. Josef, of Buffalo, 


N. Y., which is claimed to be superior to the or- 


dinary forms of wood and metal pulleys in several 
fespects, The construction of this pulley is yery 


a pair of 24 x 9 ins. rolls, in the Urban Roller Flour 
Mills, of Buffalo, N. Y., and that these pulleys have 
been in use since last March, running constantly from 
7 a. m. Monday until 6 p. m. Saturday. I placed 
another pair, one tight and another loose, on a coun- 
tershaft for running a press for bending % ins. cola 
steel staples, where two wood pulleys and a heavy 
iron pulley had gone to pieces in one week’s use. 
These disk pulleys have been in constant use since 
last April. 


This pulley is manufactured and sold by the E. E, 
Josef Mfg. Co., of Buffalo, N. ¥, 


TO PREVENT RUTS ALONGSIDE STREET 
RAILWAY RAILS. 


The city of Paris has authorized Mr. Perrody, 
of Lyons, to make a trial of his invention for pre- 
venting the formation of ruts in the paving ad- 
joining the rails of the street railway companies. 
These ruts under Parisian traffic now cost the 
tramway companies of that city about $96,000 an- 
naally in repairs. 

Mr. Perrody proposes to avoid the formation of 
these ruts by laying on each side of the rail a 
species of cast iron pavement. Each block in this 
pavement would be 9.83 ins. long by 6.87 ins. wide 
by 5.89 ins. deep, and on the upper and lower fiaces 
there would be semi-cylindrical grooves about 4 in. 
deep spaced 114 ins. apart and crossed. The in- 
terior of each block is cored out in one ovoid or 
two cylindrical cores, and this space would be 
filled with cement or beton. Afiter one face is 
worn the under face can be used by reversing the 
block. They are laid along the rail in alternate 
header and stretcher fashion. The system will be 
on trial in 100-ft. lengths and its inventor claims 
an indefinitely long life for the blocks. 


THE LEONARD HYDROSTATIC BUFFER. 
By A. G. Leonard. 


The buffer illustrated in the accompanying draw- 
ings, has been put in service on the Wagner cars 
run in the New York Central’s 20-hour train to 
Chicago, the “Exposition Flyer,’’ described in En- 
gineering News of July 6. The object of the ap- 
paratus shown is to provide means for holding adja- 
cent ears firmly together, thus increasing the fric- 
tion between the buffers and lessening the amount 
of oscillation due to curves and uneven tracks. 
The two center cylinders, E and F, are east in one 
piece, and are firmly secured between the center 
sills of the car. The cylinder E is fitted with a ram 
H, which is forced outward against a crosshead 
pressing against the spring R, which transmits the 
pressure to the buffer P. The cylinder F is fitted 
with a ram J, which is forced against the pressure 
bar K. This pressure bar is secured to the back 
end of the drawhead. When pressure is admitted 
to the cylinder F by the pipe O the ram J is driven 
back and the drawhead is drawn in. At the same 
time the pressure passes through the port of cyl- 
inder E and forces the buffer P outward, drawing 
the cars firmly together. Two side cylinders, D, D, 
are secured to the end sill of the car. Each of 
these is fitted with a ram G, which bears against 
a crosshead and transmits the pressure through a 
spring S to the buffer P. The buffers are thus 
pressed together at three points in their length. 

The cylinders, F, E, D, D, are all connected to 
the same system of piping and the pressure per 
square inch will be the same in each. This pipe O 
is connected to a pump and reservoir inside the 
car. The pipes, cylinder and reservoir are filled 
with water or other fluid. 

In the ordinary systems of coupling cars used in 
this country, with couplers of the Janney or Miller 
type, the couplers and buffers are usually so ar- 
ranged that when the cars are coupled the springs 
that force ithe buffers out are compressed to a 
certain extent, thus forcing the ‘buffers together 
and tending to hold the cars steady. The amount 
of this compression and the consequent pressure 
upon the buffers is, however, limited, since in order 
to effect a coupling the cars must be driven to- 
gether with sufficient force to compress the buffer 
springs and allow the couplers to engage. In the 
English system of coupling the cars are drawn to- 
gether and pressure put on the buffers after the 
ears are coupled by a screw operated by hand. This 
method, however, is slow and crude, and is, more- 
over, inapplicable to automatic couplers. 

In the hydrostatic system the pressure is let out 
from the cylinders when the cars are to be coupled 
and a coupling may be thus effected with a slight 
impact. After the coupling is effected the pressure 
is pumped into the cylinders by an attendant in the 
ear, and any desired amount of pressure may be 
put on the buffers. The pressure in the adjacent 
ends of two cars is pumped up to about the 
same amount (sufficient to put the springs under 
a. heayy compression), as shown by the gages. ; 

Tf one buffer has more pressure in the cylinders 
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than the other, the buffer will move toward the 
car on which there is the smaller pressure. The 
leakage is very small and may be supplied by a few 
strokes of the pump when required. The long 
buffer plates increase the area of friction surface 
between the buffers, and this combined with the 
greater pressure has a marked effect in reducing 
the oscillation of the cars. It also tends to hold 
the end of the car up, on uneven track. In case 
of a low joint or depression in the track the truck 
will drop, and with the ordinary buffer the body 
of the car will follow the truck, and as the truck 
rises again the body of the car meets it and pro- 
duces a shock. 

With the hydrostatic buffer, however, the friction 
between the plates is sufficient to hold the end of 
the car up for the moment as the trucks fall, and 
a much steadier motion is the result. 

In rounding curves, as the cylinders on the end 
of one car are all connected, one end of the buffer 
is free to move in while the other moves out, the 
fluid passing from one side cylinder through the 


and link N. When in a station the step is lowered 
for passengers. When running it is raised in the 
position shown on the left-hand side of the cross- 
section, and held in that position by a spring latch. 


IRRIGATION POSSIBILITIES IN WESTERN 
TEXAS. 
By Robert J. Brown, Austin, Tex. 

The “Trans-Pecos” country, in western Texas, 
by its peculiar formation and climate, is deprived 
of rain, and irrigation can only be practiced by the 
aid of storage reservoirs. Investigations have 
shown that this section, larger than any two or- 
dinary states in the Union, is possessed of a rich 
soil and abounds in minerals, but while it remains 
a desert country, it is impossible to carry on either 
mining or agriculture, 

In the Carrizo Mountains of the Trans-Pecos 
country, prospectors have found large deposits 
of ores, including magnetic iron, copper, lead, gold 
and silver, 
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of convicts in the prosecution of the enterprise, and 
it will probably be done. 

There are other portions of the state which are 
lacking in water, but which, unlike the Trans- 
Pecos country, have large underlying water sup- 
plies which may be tapped by artesian wells. The 
state has had these sections carefully mapped and 
the state geologist is preparing for publication a re- 
port which will show the location of the water and 
the estimated depth at which it may be reached. 
Accompanying this report will be suggestions for 
the construction of reservoirs by means of dams 
in certain easily accessible natural basins. 


TWO CURIOSITIES IN HIGHWAY BRIDGE 
DESIGNING. 


As additions to the curiosities in highway bridge 
construction, which we have published from time 
to time, and for the edification of our readers, we 
illustraite two bridges, drawings and photographs 
of which have recently been sent us by corre- 
spondents. 


The first of these, and in some re- 
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GENERAL PLAN AND SECTIONS OF THE LEONARD HYDROSTATIC BUFFER. A. G. Leonard, Designer, 


pipe into the other as the rams moye, and thus 
serving the purpose of an equalizing bar to main- 
tain a uniform pressure on each end of the buffer. 

In ease of collision the hydrostatic buffer will 
afford more protection to the cars and passengers 
than the ordinary system, both on account of its 
greater area and because the shock will be better 
absorbed ‘by the buffer, since the force necessary 
to compress it is much greater. 

In connection with this buffer the platform is 
extended out nearly to the width of the ear body, 
thus giving a wider space for the vestibule if one 
is used and increasing the strength of the platform 
by affording an opportunity to put in additional 
timbers between the end sill of the car and the 
platform end timber. By dncreasing the width of 
the platform it becomes necessary to use hinged 
steps which can be turned up out of the way when 
the train is running. This step L is pivoted, as 
shown, and is raised and lowered by the lever M 


The topography of this country affords opportu- 
nity for storing sufficient water to irrigate 30,000 
square miles of land. The state owns 7,500,000 
acres of land in this section, which to-day is worth 


nothing; but when irrigated it would easily bring . 


$15 per acre. The state has had surveys made 
which show that reservoirs could be successfully 
constructed in the Quitman Mountains, 70 miles 
east of I] Paso. There are also good sites in the 
Diablo Mountains, in El Paso Co., as well as 
in the Davis Mountains, in Jeff Davis Co. There 
are also good locations in the Eagle, Saw Tooth, 
Chinati, Chisos, Bofecillos and Guadalupe Moun- 
tains, and storage reservoirs haye been built in the 
last named range. 

It has been suggested that the state set an ex- 
ample to other landowners by building res- 
eryoirs and reclaiming lands on a _ large 
scale. The State Penitentiary Board is consider- 
ing the advisability of employing a large number 


spects the most original of the two, is shown in 
Fig. 1 and was discovered doing duty in the north- 
western part of the state of Georgia. Our corre- 
spondent states that the drawings were made from 
actual measurements and im no wise exaggerate 
the actual conditions. He also states that he has 
just finished the construction of the first iron high- 
way bridge in northwest Georgia, and had as his 
competitor in the bidding the designer of the bridge 
illustrated, who, with a few additional braces, pro- 
posed to construct the 100-fit. span in the same man- 
ner. 

The second bridge (Fig. 2) spans Lost River, 


Klamath Co., Ore., and was built in 1891 at a 


cost of $1,800. The drawing is from a photograph 
which was closely followed in all details. This — 
bridge has a span of 65 ft. and failed under a herd 


then with tthe auxiliary pier at the center, and since 5 
the taking of the photograph it has been reduced to 
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a two-span stringer bridge. As Lost River is stated 
to be a stream of regular flow and carries no drift, 
it is not clear why this construction was not 
adopted originally. We are pleased to note that 
the failure of ‘the bridge caused the defeat of the 
parties responsible for its construction in the next 
local election. 

Further comment upon these structures would be 
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Fig. 1. Details of 30-ft. Span Highway Bridge, 


Northwest Georgia, 


superfluous, so far as our readers are concerned. 
Perhaps the illustrations may be of service to 
some of our readers in meeting the specious claims 
of crank bridge inventors before county commis- 
sioners, 


THE CHESTER BRIDGE DISASTER. 


The following is the substance of the testimony 
in regard to this accident given in the investigation 
made by the Massachusetts Railroad Commission, 
as reported in the Boston ‘Herald’: 


Guy G. Gray (conductor of wrecked train): The train 
left Chester six minutes late, Was running about 30 
miles an hour at the bridge. 

Louis Mitchell (fireman of wrecked train): Went over 
the bridge four times a week. Had seen workmen 
there but had no other knowledge of what was going 
on there. Train was not yet up to speed, was run- 
ning about 20 miles an hour. When we went on the 
bridge we went up and down like a teeter-board, then 
felt a shock; the engine sprung forward, and I saw 
the wreck falling behind us. The engine teetered up 
and down endwise and turned on her side just as she 
got across. 

Frank FE. Cady (Master Carpenter of road from 
Worcester to Chester and branches): I look after re- 
pairs of depots and bridges. I know generally about 
iron bridges. I knew the work was going on but had 
nothing to do with it. It was special work outside my 
duty. The floor system was strengthened first. Mr. 
Hawkins did the iron work. I put on the ties and the 
woodwork. The bridge had never shown signs of weak- 
ness. I go over every bridge once a month to see if it 
is in proper shape, examine the track surface, and look 
at the trusses. The bridge engineer is over me, and I 
haye a bridge inspector under me. I have blank forms 
for reports. My inspector has no forms, but reports to 
me in writing. He is a practical mechanic; has worked 
on iron bridges eight or nine years for the road, and 
before that worked for Hawkins. He tries every rivet 
with a hammer and measures the deflections of the 
bridge, besides noting its general condition. Neither 
the inspector nor I have ever reported anything wrong 
with this bridge except to ask for new ties. 

J. Dana Reed (bridge builder and engineer in employ 
of Hawkins): My duties are to erect outside work. Was 


_ superintending the work on the Boston & Albany last 


week. Had completed repairs on 11 bridges and had 
three in hand. My duties were divided between the 
three, and had also to take measurements on some other 
bridges where work had not begun. I was at the 
wrecked bridge nearly every day; but was not there 
on the day of the wreck until the evening after it oc- 
curred. 

When I was there the day before, the men were 
working on the top chord at the west end and the south 
side of the bridge. They were cutting rivets and tak- 
ing off lattice work to put on new plates. One man 
was drilling holes. There were about 13 men there; 
some were riveting on the opposite side of the bridge 
toward the center. Did not notice any work on the 
south span. 

There were, perhaps, seven men taking off the lattice 
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work, I was thete perbaps 15 minutes. Went to see 
about a car of iron, to tell the men it was up at the 
station. I intended to go there every day. 

When we began on the truss work I sent the gang 
there under Belville, and told him to start on the end 


post. On the day before the accident the posts were 
all done, and I told him to do the top chords next. 

When they began I told Belville to cut out the rivets 
and to bolt a drift pin at every other hole. This would 
leave no holes without bolts or pins. They had started 
on the bottom chord at both ends of the bridge. That 
was to be screw punched. 

The strengthening of the upper chord was by putting 
on new plates and angles. It was not intended to leave 
any rivet holes unprotected for any length of time. They 
might be out 20 minutes. It was the rule to do this 
work between trains. I should not allow men to leave 
rivet holes unprotected when a train was passing, if I 
was there. I gave Mr. Belville directions in regard to 
this. 

Have been at work since the accident removing the 
wrecked bridge, and have looked at it pretty thoroughly. 

Found it in bad shape as to the work which had been 
done, Couldn’t tell whether bolts had been in the rivet 
holes or not. Found empty holes all along the top 
chord of the west end of the south side, perhaps 100 
or 150. It is a fair inference that the holes were empty 
when the bridge fell. 

The empty holes were in the center of the plate on 
the tep chord, in a space of some 12 ft. Also saw empty 
holes in the upper angles at the end of the chord, 
where the chord and the post come together. 
This was at the southwest corner of the bridge; there 
were 10 or 12 empty holes at this corner. Also saw 
empty holes on the west span of the north truss, about 
at the top chord joint, at the splice of the chord. Can- 
not tell how many; there may have been 20 or 30. Am 
not positive whether there were other empty holes on 
the. next splice of the chord. Do not remember of 
noticing any other empty holes. There might be other 
empty holes; there may have been some on the hips 
and corners. 

Do not know whether the men were working on the 
easterly span. Saw two or three at the easterly end 
Wednesday afternoon, but don’t know what they were 
doing. The empty holes were at the westerly end; they 
were not working on the easterly span. 

If the holes were empty when the bridge went down, 
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weaken it, It looks as though if these and the rivets 
in the chord were out it would account for the col- 
lapse, 

Cannot say that there were not 200 rivet holes open in 
the upper chord; should say there might be 150; there 
were 50 or more at the corner. Also saw some vacant 
holes in the lateral braces. 

It is necessary to remove the rivets from the lateral 
braces in order to put extra plates on the chord. 

Saw trains cross the bridge at usual speed; noticed 
no apparent effect of trains crossing the bridge. 
Watched it and sometimes tried it for deflection by 
measurements, 

I did not look for indications of derailment at the 
west end; did for marks on floor on east end. 

I had blueprint plans to show the work to be done. 
They call for additional plates on the top chord; in 
seme places one, two and three new plates; the new 
rivets were to go through the new and the old ‘plates. 
In applying the new plates a length of from 8 to 18 
ft. or more would have to be left without ri7zets, but 
it is not necessary to leave the holes empty; all the 
holes can be filled with bolts or pins, all the tirac. 
Have never had occasion to stop a train whiie doing 
this kind of work on a bridge. If the work had been 
Jone as I intended and directed, there would have been 
ny occasion to signal a train to wait. 

Did not give my foreman any time table when I told 
him to take advantage of time between trains; as- 
sumed that he knew the time of the passenger trains, 
There was a flag there; gave instructions to use it in 
case of danger; this was last spring, when the work 
began. It would be dangerous for a train to cross 
when the holes were €mpty. In my judgment, it -was 
improper for the.men to leave the holes open and go 
to dinner; they should have either put in the bolts and 
pins or stopped the train. 


Daniel Bellville (foreman~in charge of repair 
gang): Am a boilermaker by trade. Began work as a 


mechanic about 20 years ago. Worked at boilermak- 
ing about four years, and then went to bridge work 
for Leighton, of Rochester, N. Y. I was acting as 
foreman under Mr, Reed at this bridge. Had control 
of the men when he was absent. Went there when 
the trusswork began, three weeks ago. Reed came 
three to five or six times a week and gave directions, 
which I followed. 

On the morning of the day of the accident we re- 
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FIG. 2. VIEW OF BRIDGE OVER LOST RIVER, KLAMATH CO, ORE. 


the work had not been done in accordance with my di- 
rections, and the bridge was not in a fit condition for 
a train to pass over it. I could not tell whether it 
would hold or not. Should not think it safe to let a 
train over such a bridge. Would not like to express an 
opinion as to the cause of the accident. Have no 
opinion as to the original strength of the bridge; have 
not yet discovered any other explanation of the wreck 
except the empty rivet holes. 

Saw what appeared to be indications of derailment 
20 or 30 ft. from the east end of the bridge. 

Haye no reason to think the train was derailed before 
it went on the bridge. 

I would not like to give an opinion as to the cause 
of the collapse. If the 150 or 200 holes were empty, 
that would weaken the bridge, but I don’t know as it 
would cause the accident. I have no other theory of 
the accident to suggest. 

The lateral braces were detached from the chord 
when I saw the wreck; they were originally riveted 
I saw some of these rivet holes empty after the wreck; 
cannot tell in just what location. If these bolts were 
out it would allow the bridge to sway, and thereby 


. went together to unload it, 


moved some rivets and put on a new plate on the 
south truss of the west span next to the post. The 
night before, the work was left secure, either with riy- 
ets or bolts or drift pins. After ending the work next 
the post we raised a new plate on the top chord and 
riveted it before 11 o'clock. Two freights passed, and 
we had to stop for them. Then the engine came down 
with the iron, We helped to unload it and then went 
to dinner. 

So far as my knowledge goes, the work was left 
perfectly safe. There were bolts and drift pins in 
eyery third or fourth hole. We had the end riveted. 
The lateral braces were bolted and pinned. The only 
holes without bolts or pins were between the holes 
with bolts or pins. The latter were only four or five 
inches apart. Have never been told, so far as I re- 
member, to put in pins or bolts in every hole as the 
rivets are taken out. Mr. Reed never has given such 
directions. We did this work just as I have always 
done it. 

When the iron train came down, most of the men 
were on the west span. I called the men and we 
The riveters started to go 
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to their work, but it was noon and we went to dinner. 
Before leaving I walked across the bridge and looked 
it over to see that all was right. Have not carefully 
looked the wreck over. If bolts and pins were in the 
holes, they would probably remain in place after the 
wreck, but some might be broken and fall out. Have 
not noticed any indications of such breaking. 

The bolt is to hold the work together; the drift pin 
is to prevent vibration. 

When we remove a rivet we cut off the head with 
a chisel. Then we drive out the rivet. I would cut 
two and leave one the whole length of the new plate. 
Then I would put on the new plate and bolt it, and 
cut off the remaining work as we work back. We can 
eut off a rivet within two or three inches of a new 
bolt. Some of the men were drilling new holes early 
that forenoon on the bottom chord of the bridge. 
Know of no other work on the bottom chord. I had 
men at work on both trusses of the west span that 
morning. Rivets had been taken out of one of the sway 
braces, but they were all replaced by pins and bolts. 

Did not notice anything wrong with the bridge when 
the freight trains passed. This was after 11 o’clock. 
The usual trains pased that morning on the west- 
bound track. Noticed no effect on the bridge. 

The men who were at work on the bridge were 
called to testify. While they disagreed on some 
miner points, it was pretty well established that 
the usual practice was to put in bolts every second 
or third hole after the rivets were removed. The 
gang of three or four which was engaged in “bust- 
ing” off rivet heads and bolting, apparently did an 
extended job in removing rivets the first thing in 
the morning. They began the work of bolting, but 
were called off by Bellville before they had finished 
it, to unload a car of iron. By the time they had 
finished this their help was needed to hoist a plate 
onto the top chord, and then the whole gang went 
to dinner, leaving the bolting more or less incom- 
plete. 

Patrick Harrington (B. & A. Bridge Inspector): Have 
been bridge inspector from Worcester to Chester for 
eight or nine years. Have worked on bridges 15 or 16 
years. 

I inspect the bridges once a month. In inspecting an 
iron bridge I test all the rivets at the joints with a 
hammer, and wait to see two or three trains pass, ndt- 
ing how the bridge acts under a train. If I see any- 
thing wrong I test the bridge for deflection. Test the 
rivets in the floor structure, as well as the upper chords. 
It takes some three hours to inspect such a bridge as 
this, 

On July 24 I took the deflection of this bridge to 
compare it with the deflection after it had been 
strengthened. Inspected it again Aug. 8. 

I had nothing to do with the work on the bridge. 

We allow an inch deflection as safe. This bridge 
showed only half an inch July 24. 

Wim. G. 8S. Chamberlain (Bridge Engineer B. & A. R. 
R.): Have been a civil engineer for 20 years. Had school 
and practical education. Began as a road man. Went 
to Boston & Albany in 1883. I am now bridge engineer. 
Am under the chief engineer and his assistant. Have 
special charge of bridges under their direction. I am 
expected to prepare plans for new work and for 
strengthening. The plans are submitted to my su- 
periors. 

I always considered this bridge safe. The floor was 
the weaker part, but I considered the trusses sufficient- 
ly strong. We were providing for heavier passenger 
engines, about 100,000 Ibs., on the three pairs of 
drivers. The engine which went down with the bridge 
was about 107,000. There were but two of these 
heaviest engines in use. They were built this year. 

I think the bridge was adequate for this heavy en- 
gine before it was strengthened. It was considered 
adyisable to strengthen the floor beams. The trusses 
were not strengthend on this account. They were 
strengthened only to bring them up to the maximum 
margin of safety. The floor structure I considered safe, 
but I thought there should be a wider margin. We are 
providing for a still heavier engine, and heavier general 
load. 

A bridge should haye a margin of safety several times 
its expected strain. This bridge had that margin. I 
considered that the floor required strengthening more 
than the trusses. I intended to increase the floor 
strength to carry the heaviest locomotives, 130,000 Ibs. 
As strengthened the bridge would have carried any load 
that could have been put on it. My plans were ap- 
proved and sent to the Hawkins Iron Works for exe- 
cution. I had nothing to do in directing or supervising 
the work of construction. 

Was at the bridge the evening after the accident. I 
discovered a place in the top chord of the westerly 
span which satisfied me as to the trouble. It had 
neither rivets, bolts nor pins. It was in the second 
panel of the top chord from the west post. There was 
‘between 10 and 11 ft. of the chord without rivets, bolts 
or-pins. 
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One plate, belonging in the original bridge at -west 
end was out of its place. It had dropped off when the 
bridge fell because it had nothing to hold it in place. 

Don’t see how it could have been displaced if rivets, 
pins or bolts had been in place. It could not have been 
wrenched off. The holes had no traces of rivets or 
pins which had been wrenched off. 

Examined these holes to see if the iron had been 
improperly strained, but found no such traces. The holes 
were all perfect. Saw no broken bolts, pins or rivets. 
The want of these rivets in the chord would take nine 
inches out of the area of the chord, weakening it more 
than one-half. The absence of the rivets from the lat- 
erals would increase the weakness, 

In work like this on the bridge it would not be proper 
to have these rivets, ete, out in this manner. The 
proper method is to replace all rivets with pins or bolts 
at once. The removal of every rivet weakens the struc- 
ture. : 

Have made similar plans for similar work on other 
bridges. he first was in 1887, at West Warren. Next 
was just west of Palmer; a deck bridge of two single 
track bridges, with four trusses. We strengthened all 
the bottom chords with the trains running. Next was 
ever the Connecticut River in 1888. It had three 
trusses. We strengthened the two outside trusses, using 
the tracks as usual. There are six others that I have 
strengthened. One is over Southbridge St., in Worces- 
ter. 

Mr. Hawkins has done all this work. Neyer have 
found fault with his work. It has always been good. 
Had all confidence in his skill and fidelity. Never knew 
of a case of failure to replace rivets with bolts or pins 
in his work until this. The work required here could 
all be done without leaving out the fastenings. 

It is not necessary to have the holes empty for more 
than two or three feet at a time. It would depend 
where it was in the bridge whether it would be safe 
to run a train over the bridge. Such a vacancy can be 
easily controlled so as to come between trains. I should 
not want a train to cross with the holes thus empty. 

My plans show the structure and capacity of the 
bridge. They were made before the work was begun, 
and in my opinion the original bridge was adequate to 
its work when the plans were made. I know the 107, 


000-lb. engine was not run over the bridge until after 


the floor system was completed. 

Made the plan for the truss strengthening. The com- 
mission has the copy. Mr. Hawkins had a copy for 
working from. The standard for bridge strength is 
4,000 Ibs. per ft. This weight could not be put on this 
bridge if it was filled with the largest locomotives. 

The strain with the heaviest possible load would be 
12,000 Ibs. per sq. in. The bridge should hold 48,000 
lbs. without breaking. There was no known defect, 
deficiency or want of repair in this bridge, to my know!l- 
edge. 

In the work of putting on a new plate on the chord, 
if there was any difficulty about leaving in rivets, it 
is easy to leave in enough rivets to hold the work, and 
drive them out through the holes in the new plate after 
it is in place. 

At the wreck I saw a plate 8 ft. 2 ins. long, which 
had come from the original bridge. It had fallen off, 
and it had no indications of rivets, bolts or pins in 
place. It belonged under the new plate. Thus there 
are two plates, one old and one new, with their holes 
empty, belonging to this chord. If a truss had its plates 
bolted up, a train could be safely run the same as if it 
were riveted, but if the holes were empty for a con- 
siderable distance, I would not run a train over the 
bridge. 

Daniel Bellville (recalled): I remember that I walked 
across the bridge and looked it carefully over. I think 
l was the last man across the bridge. 

Don’t think anything was done on the south truss of 
the west span after the iron was unloaded. Told the 
men to be sure the lateral was bolted and pinned before 
they came to unload the iron. 

Walter Shepard (Ass’t Engineer B. & A. R. R. since 
1886): First went to the road 21 years ago. Do not 
have anything to do directly with bridges. I usually 
sign plans for new bridges, but don’t remember sign- 
ing plans for strengthening. The latter are all seen by 
me. Think I looked over the origitfal plan for this 
bridge, but it was several years ago, probably in 1887, 
when plans were required for this board. 

I consider the bridge adequate for the traffic previ- 
ous to the advent of the heavier engines. The plans 
for strengthening the bridge were submitted to me and 
approved. The plans were sufficient for the heaviest 
possible load. I had no supervision of the work at 
the bridge. Was at the bridge the day after the acci- 
dent. I went to construct a temporary trestle and to 
examine and report on the cause of the wreck. Have 
made a written report to General Manager Barnes. 

(it was in substance that on Friday morning he 
examined the west span on the south side of the 
bridge. Near the west end of the top chord he discov- 
ered a section with empty holes. -Noticed that the ex- 
treme west end of the chord had been riveted wp. 
Noticed two new plates on the chord, and from under 


them an old plate 6 or 8 ft. long had fallen out. He 
concluded the men had left a portion insecurely fast- 
ened together, either by not putting in any or but few 
pins and bolts.) 

I saw two broken bolts and saw one hole with a 
slight indentation which might have been made by 
a breaking rivet or by driving out an old rivet. This 
was the only trace about the holes of any strain. 

There was 8 or 9 ft. of the chord without fastening. 
Did not count the empty holes. Noticed various parts 
of the bridge with unfinished areas—rivets wanting, 
especially at the ends, also on the bottom chord of 
the easterly span. The laterals at the section where 
the holes are empty had no connection with the chord 
This condition satisfied me as to the cause of the 
accident. : 

The absence of the rivets from the top chord would 
very seriously weaken the bridge. So would the ab- 
sence of the fastening of the laterals. These together 
would weaken to the point of danger. 

With these observations I thought I had found the 
cause of the accident, and did not make further 
examination. This cause was the weakness of the top 
chord in the second panel, through the careless manner 
in which the work had been left. 

Mr. Hawkins has built several new bridges for the 
company and much other work. He has always given 
complete satisfaction. 

W. H. Barnes (General Manager B. & A. R. R.): 
Have been on the road 38 years; in present position 
since 1884. My duties cover the operation of the road. 
Locomotive weights have increased since 1884. In 
1ss8 and 1889 consolidation engines were introduced; 
think there are 42 on the road, from 60 to 65 tons each. 
These are for freight. 

The usual passenger locomotives up to Aug. 13 were’ 
not in excess of 45-ton machines west of Springfield 
Since Aug. 18 we haye run two heavier engines there, 
weighing 107,000 Ibs. on the drivers, or about 65 tons. 

Up to Aug. 28 a 45-ton machine was the largest used 
for any purpose on this section, with five exceptions. 
In July we had five new heavy engines hauled over 
this section. So far as I know, this bridge was in 
condition to carry these heavy engines. 

Under the rules, there could never be two heavy en- 
gines on this bridge at the same time. 

Richard F. Hawkins (owner of the iron works): 
Have been in business some 30 years as partner or alone. 
Have always done work for the Boston & Albany 
road, Have perhaps made 20 or 25 bridges for it, 
besides strengthening some of the older bridges. Have 
also done work for the Connecticut River, New York 
& New Haven, Housatonic, Boston & Lowell and the 
New York & New England roads. So far as I know 
I have done all the Boston & Albany bridgework since 
1880. 


Was at work on the wrecked bridge. This class of 
work came under a general contract for strengthening 
bridges, made in 1887, and modified about three years 
ago. Don’t remember if they were made in writing. 
So far as I recollect they were verbal contracts. 

The nature of the work was such that a fixed price 
could not be set. I was to have a price for material 
ready to put up, and a price per day for men and 
tools. In new work I have had a price per pound when 
completed. Don’t think the approval of the work was 
specified. I expected to give the best material and 
work. I was not expected to make plans for the work. 
I assumed that I was to do the work of strengthening 
as I did the new work, except as to fixing the price. 
It would be impossible to determine beforehand the 
cost of this work. 


Mr. Reed is an outside superintendent of work. He 
Was in charge of the work at this bridge with others. 

Wm. Bliss (President B. & A, R. R.): Had a contract. 
with Mr. Hawkins to make the repairs. There was no 
attempt to get cheap work. The directions as to the 
improvement of the bridge were given by the engi- 
neer department, but no orders had been given to any 
one from the road to supervise this bridge. Mr. Haw- 
kins was to supervise the work. 

George S. Rice, C. E.: Examined the wrecked bridge 
in company with Prof. Swain and‘concur with him 
in his report. 

Prof. George F. Swain (Engineer of Railroad Com- 
mission) reported in writing as follows: e 

The bridge collapsed under a train of parlor cars 
and coaches drawn by one of the new heavy engines. 
Only one track was loaded and the train was far from 
being one of the heaviest. I do not hesitate to say that 
in its original condition the bridge would not have 
broken down under this load. My examination of the 
wreck showed very clearly, however, what had caused 
the disaster. The structure had been seriously weak- 
ened by the workmen engaged in the repairs, and had 
been left in a dangerous condition. This is the whole 
story. There is in my mind no possible doubt as to 
its correctness, There was no derailment except as 
a result of the collapse. : ' 2 

I will now briefly explain in what way the structure 
had been weakened, and state how it gave way.. AS 
already stated, the strengthening of the floor is said 
to have been completed. At all events, this portion of — 


een 


ty xe sm; 


4 


x 


Sept. 14, 1893. 


ENGINEERING NEWS. 


221 


the structure did not give way. It was one of the 
trusses that failed, and the part that first gave way 
was the upper chord of the south truss of the west- 
erly span. The section of the top chords and end 
posts was made up of two vertical web plates, two 
angles at the top of these plates, and a variable num- 
ber of cover plates riveted to the angles. The bottom 
of the web plates was not latticed except in the end 
posts, and the design was in this respect defective. 
The end post had one cover plate, the end panel of the 
top chord had none, but was latticed, and the rest of 
the upper chord had one or two covers. The strength- 
ening of the end posts and upper chords consisted in 
adding coyer plates; to do which it was necessary to 
temporarily disconnect the old cover plates from the 
angles, for a longer or shorter distance, by driving out 
the rivets, then putting on the new plates and finally 
re-riveting the plates to the angles. 

As ihe rivets connecting the plates to the angles 
were driven out, they could, of course, be replaced by 
bolts, so that no weakening need have resulted at this 
time; but before the new plates, which were to go over 
the old ones, could be riveted down through these same 
holes it would obviously be necessary to leave for a 
time both the new and the old plates entirely discon- 
nected from the angles below them for a certain short 
distance, depending upon circumstances. Within this 
distance the two web plates, with their angles, were 
entirely deprived of any lateral support or assistance 
from each other, and if the distance were less, the 
chord in this condition could support but a small frac- 
tion of the compressive load which it would be capable 
of sustaining if the top plates were firmly riveted 
down. The length of time during which the chord 
should be left in this condition might be made short, 
by proper management, and the distance over which 
the rivets or bolts were left out might also be kept 
quite short, or not over a few feet. As soon as the 
new plates were in position bolts might be put in tem- 
porarily, and the final riveting then gradually pro- 
ceeded with. 

An examination of the wreck indicated clearly that 
when the ill-fated train crossed the bridge the upper 
chord of the southwest truss was for a considrable 
distance in the condition just referred to. The old 
plates had been disconnected from the angles through- 
out the second, third and part of the fourth top chord 
panels from the west end—that is, for a distance of 
some 25 ft.—and no bolts appear to have been put in 
to replace the rivets. If any were put in, they must 
have been very few in number. I saw no evidence of 
any. In fact, in the wreck, this portion of the chord 
lies entirely without cover plates, and consists simply 
of the webs and angles. If the cover plates had been 
bolted securely to the angles they would without ques- 
tion have been found connected to the chord in the 
wreck or there would have been some evidence that 
they had been so connected, while, as a fact, they were 
not in the vicinity, and I saw no evidence of their 
having been torn away. These facts indicate beyond 
the possibility of a doubt the cause of the disaster. 
Moreover, in disconnecting the cover plates, it was 
necessary to disconnect also the lateral bracing, which 
had been done at the first four upper chord joints. 
While it is possible that some of these laterals may 
have been temporarily fastened by a drift pin or per- 
haps a bolt, the wreck shows clearly that if fastened 
at all it was very insecurely. I saw no evidence that 
they had been fastened at all. No further explanation 
is needed of the cause of the accident. There is no 
doubt, whatever, in my own mind that the account 
above given is the true account of the collapse. 


COMPARATIVE THSTS OF SINGLE ACTING 
AND DUPLEX AIR-BRAKE PUMPS. 

The Westinghouse Air-Brake Co. has furnished 
us a report of a comparative test of the steam 
economy of their 914-in. simple air pump and the 
No. 2 duplex air pump made by the New York Air- 
Brake Co., which has two 7-in. steam cylinders, and 
air cylinders 7 ins. and 10 ins. in diameter. We 
have submitted the report to the New York Air- 
Brake Co. and hope to publish their reply in our 
next issue. We reprint the report as follows: 


The average result of a series of comparative tests 
to ascertain the relative efficiency of the two pumps 
(described above) is shown in the following table: 


Time required 
to compress 
one “unit 


volume’’* of Steam used 


air toa press- per unit vol- Total 
ure of 90lbs. umeof air piston 
per sq.in., compressed, travel, ft. 
Pumps. seconds, pounds. per min. 
Westinghouse, 94-in. 
— simpl oe seen 8.908 2.729 _ 118 
N du- (Both pistons.) 
Nees ais ais dae 10.524 2,792 179.5 
Oe ee ee ee ea 


*The “unit volume’’ of air was one cubic foot, meas- 
ured at a pressure of 85 Ibs. per sq. in. and at what- 
ever temperature resulted from its compression, as 
further explained. One cubic foot of air measured under 
these conditions is equivalent to something less than 4 
“eu. ft. of-air measured at atmospherie pressure and 
~ temperature, ‘ : aa BYERS, GE 


The temperature of air at air discharge pipe connec- 
tion, after the pumps had been in operation 56 minutes, 
was: Westinghouse 914-in. pump, 442°; New York ‘“‘No. 
2 Duplex’? pump, 515°; when the New York ‘‘Duplex’’ 
pump had to be stopped on account of the air cylinder 
heating badly, while the test of the Westinghouse pump 
was continued through a period of one hour and 50 
minutes, at the expiration of which the temperature 
of the air had risen at the discharge pipe to 470°, which 
in no wise prevented a prolongation of the test, had suck 
been desired. Both pumps were run at full speed with 
throttles wide open. 

In these tests the pump was coupled to a main reser- 
voir, in which a constant pressure of 90 lbs. of air was 
maintained. Communication was made from this reser- 
voir to another of known capacity by means of an open- 
ing of a size adjusted to equal the capacity of the 
pump, so that the pressure was maintained continu- 
ously in the first reservoir at 90 lbs. Air was allowed 
to flow into the second reservoir until it reached a 
pressure of 85 lbs., when communication with the first 
reservoir was cut off and the connection made between 
the first reservoir and a third, of the same size as the 
second, while the latter was being emptied. By thus 
alternately filling and emptying the measuring reser- 
voirs, it was possible to maintain a uniform resistance 
on the pump, and to accurately measure the quantity 
ot air delivered in cubic feet. The consumption of 
steam required to do this work was determined by con- 
necting the exhaust of the pump with a surface con- 
denser, which condensed all of the steam into water. 
The weight of water used during the period of the test 
is an accurate measurement of the steam consumed. 

The accompanying diagram shows the arrangement 
of pumps, reservoirs and condenser used in making 
these tests, and we believe this is the only exact method 
of making comparisons; and as the method is so ex- 
tremely simple, we have no doubt that when under- 
stood it will be used when comparative tests of alr 
pumps are being made. 

The results, as given, are the average of a number 
of carefully conducted tests made expressly for the pur- 


Srearn Exhaust 


Stearn Supply Pipe 


Main ~ 
Reservoir 
No./. 
Air Pressure 


constait ar 
OIDs. per 
SQ. it, 


Diagram Showing Method of Testing Air-Brake Pumps. 


(Cocks A and B are graduated so that when opened 
alternately to fill either measuring reservoirs No. 2 or 
3, as required, 90 lbs. air pressure is constantly main- 
tained in reservoir No. 1, and as each of No. 2 or 3 
are alternately filled to 85 lbs. air pressure, cocks C 
and D are opened and the reservoirs emptied. The 
number of measuring reservoirs filled within a given 
time to 85 lbs. pressure is therefore the measure of 
work each pump is capable of performing as a product 
of the relative amount of steam used and condensed 
into water for convenience of measurement by weight.) 


pose of determining the relative capacity and economy 
of each pump, and show the Westinghouse 914-in. pump 
to be 17% superior in capacity, and 0.023% in steam 
consumption, to the New York ‘‘No. 2 Duplex’ air 
pump, while the rate of piston travel of the ‘‘Duplex”’ 
was 52% more than the Westinghouse pump. 

The construction of the New York ‘‘Duplex’’ pump is 
essentially defective in such a manner as to produce a 
final temperature of the air under compression and 
air cylinder that is destructive of packing and lubrica- 
tion. This trouble is inherent with this form of com- 
pressor, and can only be remedied by the use of proper 
eooling devices that are not available or practicable 
upon a locomotive. 

The Westinghouse Air Brake Co. has made exhaustive 
experiments with “Duplex’’ air pumps, in which the 
steam cylinders were compounded as well as the air 
eylinders, thereby securing the economy due to the 
expansion of steam in cylinders of different sizes. It 
was found by experiments carried out as already de- 
seribed that the consumption of steam per cubic foot 
of air was less than 2 Ibs., but that the excessive heat- 
ing of the air cylinder was the same as with the New 
York ‘Duplex’? pump; and after a most careful in- 
vestigation we came to the conclusion that the con- 
siderable gain in economy in the use of steam did not 
compensate for the objectionable use of practically 
two complete pumps, where a single pump would per- 
form the service with greater reliability and with con- 
siderably less cost for maintenance. The first considera- 
tions in designing an air pump for brake purposes are, 
ample capacity and reliability, and this end we be- 
lieve is secured by a construction properly proportioned 
and containing a minimum number of moving parts 
necessary to do the work, 5 at & 


proposed railway in West Virginia, J. M. Price, 


The Yecord of 2,865 ft. per second for the velocity 
of a projectile from the Brown segmental wire-wound 
gun exceeds any previous United States record, ab 
Teast. This gun has a bore of 5 ins. and is 19 ft. long. 
The record was obtained with 20 lbs. of smokeless 
powder behind a 62-lb. projectile. With only 7 lbs. of 
powder a velocity of 1,720 ft.-sec. was obtained. This 
record was secured at the Sandy Hook proving 
grounds on Aug. 19. This gun was described and illus- 
trated in our issue of Nov. 24, 1892. 


* Aluminum is suggested by Dr. C. BH. Parent, of San 
Francisco, as a substitute for leaden bullets. He bases 
his claims upon the superior hardness and lightness of 
aluminum; says the soldier could carry more ammu- 
nition; that it would not flatten against a bone and 
produce a ragged wound, as lead does, and would not 
be so likely to poison the wounded man if the bullet 
could not be extracted. He does, however, insert a 
piece of lead at the point of the bullet to give it 
weight and control its flight. 


An electric street railway at Bangkok, Siam, has 
recently been opened for traffic, and it is stated to 
have proved so successful that extensions will be con- 
structed soon. The road is 3 miles long and was built 
by the Short Electric Co. of Cleveland, O. Its cost 
was about $30,000. 

A steam buggy, says the Boston ‘‘Globe,’”’ is being 
built in that city. The wheels are like those of the 
safety bicycle,with seats for two people over the front 
pair and the boiler, naphtha and water tanks between 
the rear wheels. The engine is vertical, 2 x 4in. 
cylinder and 4-in. stroke; 1t communicates power to 
the rear drivers by a chain gear. ‘he guiding is done 
by the front wheels and all controlling devices are 
under the hand of the operator. The total weight of 
the vehicle is 40U lbs. and a speed of 10 miles per hour 
is expected. 


CONSTRUCTION NEWS 
RAILWAYS. 
East of Chicago—bxisting Roads. 

ALTOONA, CLEARIELD & NORTHERN.—The 
control of this railway haus been secured by Samuel VP. 
Langdon, representing the Beech Creek &. K., and 
Wolk has already been commenced on au extension of 
the road to connect with the beech Creek at Puuips- 
burg, ba., according to reports. 

CHICAGO & SOUTHHASTERN.—The controversy 
over the right of way between Waveland and Brazu, 
ind., a distuuce of two miles, has been settled and the 
road will be timished into the brazil coal fields as soon 
as possible, 

_ GRAND TRUNK.—The engineers have reported that 
it Wilt COSE $127,000 to put tue Port Staniey road in 
proper condition, ‘he proposed work includes new 
briuges over the Mill and Kettle creeks, raising the 
Port Stanley bridge four inches and repairing culverts. 

LOUISVILLE, NEW ALBANY & CHICAGO.—The 
annual report of Samuel ‘bomas, Pres., states that 
the main une is now tor the tirst time laid entirely 
with steel rails, the only iron rails remaining being 
the 34 miles in the narrow gage road to Switz City, 
ind. ‘the road is in need of additional equipment, es- 
pecially of engines and freight cars. 

NEW JERSEY JUNCTION.—Judge Lippincott, Jerse. 
City, N. J., has denied the application im regard to ‘ne 
vacation ot Railroad Ave. at the foot of the Heights in 
that city in order that this company may construct a 
tunnel under the Pennsylvania K. K. to reach the Na- 
tional. Docks & Storage Co.’s tracks. “he abutting 
property has already been purchased by the company. 

OHTO SOUTHERN.—It is reported that trains will 
be running over this road into Lima, O., early next 
month, ne track is completed from Springtield to 
Quincy, about half way, and work is being pushed to- 
ward Lima, which is 6V miles northwest or Springfield. 
The grading is now about completed, and the bridges 
built. Near Quincy, where the road crosses the Miami 
Valley, there is a deep cut, and the company decided 
to build a bridge instead of filling it in. The bridge 
is 400 ft. long and 100 ft. high, f 

PEORIA, DECATUR & EVANSVILLE.—A mortgage 
of $10,000,000 has been filed to discharge floating débts 
and for additional equipment, terminals and extending 
coal branches, 

WESTERN MARYLAND.—The extension from Por- 
ter’s Station, on the Baltimore & Harrisburg Ry., to 
York, Pa., was formally opened for trattic Sept. 12. 
The new line is part of the extension to connect with 
the Philadelphia & Reading R. R., near Marietta, on 
the Susquehanna River. The entire length is 29 miles, 
of which about half is now completed. 

WILKES BARRE & EASTHRN.—A press. report 
States this road has fallen into the hands of the New 
York & Susquehanna, and that work will be pushed 
more rapidly on the Williamsport branch. The latter 
will run from Wilkes Barre to Harvey’s Lake and 
Williamsport, and will give the Wilkes Barre & Bastern 
connections for Erie, Cleveland, and Chicago. It will 
be 120 miles shorter than any other line from New 
York to Chicago. 

Projects and Surveys. 

EDINBURG & ERI®.—Incorporated in Pennsylvania 
1 a railway 16144 miles long; capital stock, 
7 ’ 

LEE & HUDSON.—A press report from Lee, Mass., 
States that an attempt is being made to organize a 
company with a view to building a railway from Hud-. 
son, Mass., to the state line, over the old roadbed of 
the Lee & Hudson, thence to Lee and the Connecticut 
state line over the Lee & New Haven road. 

Southern— Projects and Surveys. j 

RONCEVERTE & LEWISBURG:—Concerning ~ this 

mee- 
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verte, W, Va,, writes us that the proposition contem- 
plates a 36-in. gage road at present, w hich will after- 
ward be widened if the traffic justifies it, and the line 
extended. ‘he matter is in charge of ape McCray, 
Coal Gate, W. Va. 


TENNESSEE CENTRAL.—This railway company 
was cy incorporated at Nashville, Tenn., by Jere 
Baxter, L. Morris, A. A. McCorkee, J. H. Connor 
and M. it Meeks. 

Northwest—Projects and Surveys. 
EAST ST. LOUIS & HASTERN.—We have received 


a communication stating that this company will soon 
contract for the construction of 142 miles of road. 
The work is reported as light. Ch. Kngr., V. S. Dob- 
bins, Hrie, Pa.; Pres., °C. ee Griflith, St. Louis, Mo, 

LOWER VEIN COAL & RY.—Incorporated at Boone, 
Ia.; capital stock, $129,000. 

MINNESOTA.—The citizens of Little Falls, Minn., 
are reported as almost unanimously in favor of issuing 
bonds to aid the proposed railway from thut city to 
connect with the Great Northern at St. Cloud or Ayon. 

Southwest.—Existing Roads. 

LA PORTH, HOUSTON & NORTHERN.—This com- 
pany has purchased 4,000 tons of steel rails, which 
will be laid within a few weeks upon the extensions 
now being built. 

TEXARKANA & FORT SMITH.—This railway has 
been completed northward from Wilton, Ark., to <Al- 
Jjene, Ark. The projected line is from Wexarkana, 
Tex., to Fort Smith, Ark., 198 miles, of which 2s 
miles, from Texarkana to Wilton, have been in oper- 
ation several years. 

Rocky Mt. and Pacifice—Existing Roads. 

DENVER & RIO GRANDE.—The extension from 
Crested Butte, Colo., to Ruby-Anthracite, a distance 
or about 11 miles, has been completed, and arrange- 
ments are now being made for snow sheds. The Colo- 
rado Fuel Co. is putting in an anthracite coal breaker 
at a cost of $10u,000, at Ruby-Anthracite, according 
to the Denver ‘‘Kepublican.” 

GREAT NORTHERN.—A report from Spokane, 
Wash., states that the contract ror building the snow- 
sheds in the Cascades, which will give employ ment to 
between 3590 and 400 men within two weeks, has been 
let to Mathews & Krech, general contractors, of that 
city. The contract is let ou a classification basis, but 
it is stated that the price of the work will reach 
$225,000. 

SAN PETE VALLEY.—The extension of this road to 
Ephraim, Utah., has been completed and regular trains 
ure now ranning. It is expected that the line will be 
completed to Manti Wituin two weeks. Lhe road 
connects with the Union Pacific Ry. at Nephie, Utah. 

Projects and Surveys. 

UTAH & WYOMING.—The Lander, Wyo., ‘‘Clipper,”’ 
States that S. A. Robertson, C. W. Drummond and J. 
H. Heinrichinson, of the surveying party of this pro- 
posed railway, haye been at work west of South Pass 
und that it is thought that the road will certainly be 
built. It is stated That the grades will be the lgutest 
ot any transcontinental line. 

Foreign. 

MEXICAN INTERNATIONAL.—It is reported that 
40U,000 ties have been ordered to be used in extending 
this railway trom Durango, Mex., to the port of Mazav- 
lan, on the Pacific coast. 

MEXNICO,.—A dispatch from the city of Mexico states 
that a contract has been signed for the Coustruction of 
a railway from that city to the port of Vecuanapa, on 
the Pacitie coast. The proposed une will pass through 
the states of Guerrero, Puebla and Oaxaca. The con- 
cession carries with it the right to bulld a number of 
branch roads. It is said there is plenty of capital be- 
hind the project, and that the construction will be 
commenced soon, 

MEXICO, CUHRNAVACA & PACIFIC.—The con- 
cession for this road, now in course of construction by 
a company of which the head is J. H. Hampson, an 
American contractor, has been modified by the goy- 
ernment in the interest of the concession accounts, 
according to press reports. Under the original con- 
cession branches not exceeding 100 kilometers could 
be built. Now they may be of any length. The time 
for the construction of the whole line has been ex-~ 
tended to Aug. 17, 1903. 

STREET RAILWAYS. 

LEWISTON, ME.—A preliminary survey has been 
made for the proposed electric railway between Lewis- 
ton Junction and Poland Springs, and it is reported 
that the road will be constructed so that next season 
parlor cars will be run from Boston and New York 
direct to the springs without change. 

NEW HAVEN, CONN.—Three of the street railway 
companies have been consolidated into the New Haven 
St. Ry. Co. With these lines as a nucleus, the com- 
pany will construct lines across many of the smaller 
streets of the city. The new suburban line to Lake 
Saltonstall is to be begun at once, and will be com- 
pleted next summer, ‘his will be one of the longest 
suburban lines in New England. The entire plant 
when completed will include over 40 miles of track, 
and before December 16 miles will be all equipped 
and in running order. It is reported that bonds for 
$6,000,000 have been issued. Pres., David Corey; Gen.- 
Man., G. W. Dodge. 

BROOKLYN, N. Y.—The Brooklyn City R. R. has 
awarded a contract for 400 additional motors to the 
General Electrie Co, 

BRIDGETON, N. J.—The Bridgeton & Millville Hlec- 
tric Ry. Co. is reported as about to extend its lines to 

: Deerfield, Daretown and Woodstown. 
BRIGANTINE, N. J.—It is reported that the electric 


pees will be extended to Oceanyille and Pleasant- 
ville 


MILLVILLE, N. J.—The construction of the street 
railway was commenced Sept. 8. The gage is 4 ft. 
8% ins., and T rails have been authorized. 

BRADFORD, PA.—The council has granted a fran- 
chise to the Kendall & Bradford Ry. Co. for an elec: 
tric railway in this place. 

CARLISLH, PA.—The Cumberland Valley Electric 
Passenger Co. was incorporated Sept. 11. The line will 
traverse 10 Bese of this city and extend to Bowling 
Springs. 

LANCASTHR, PA.—The Columbia & Donegal Elec- 
tric Ry. Co. is reported as having secured the right of 
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way for the extension to Marietta, and I’, A. Given, 
Supt., is now arranging for its construction. The line 
wit be three miles long and one iron bridge will be 
built. 

Se agent ate eee PA.—The Hestonville Passenger 
Ry. +» Which controls 20 miles of track, will arrange 
this nae for changing its line so as to use the trol. 
ley system of motive power, according to reports. 

POTTSTOWN, PA.—The Ringing Rocks Electric Ry. 
Co. has been incorporated to build an electric railway 
to and around a tract of 250 acres of woodland on 
which the famous ringing rocks are situated; capitai 
stock, $100,000; Pres., C. A. Goldin; Secy., $. ‘Lron- 
heiser; Treas., "A. K, Shauer. 

ROYERSFORD, PA.—A franchise has been granted 
to the Royersford & Spring City Wlectric Ry. Co, 

SCRANTON, PA.—The Scranton & Pittston Traction 
Co. has been chartered; capital stock, $1,000,000; Thos. 
Grimwood, New York; 6. H. Mullen, Mt. Holly Springs; 
Wm. EF. Sadler, Carlisle; L. Amerman and L, A. 
Watres, Scranton. 

UNIONVILLE, PA.—The project for an _ electric 

railway to Lenape is being pushed and it is reported 
probable that the road will be built at an early date. 
The road would be a feeder to the Wilmington & 
Northern R. R. 

WILMINGTON, DEL.—The ineorporators of the 
Wiblnington & Chester Ry. have formed a temporary 
organization; Pres., James McCoomb; Secy. and ‘lreas., 
4. Cooper. The proposed railway would pass 
through Wssington, Chester, Thurlow, Ridley Park and 
Lamokin, and when completed would make a contin- 
uous electric ri ailway between this city and Philadel- 
phia. 

JACKSONVILLE, ILA.—Surveys are being made for 
an electric railway from this city to Neptune, Fla., a 
distance of 16 miles. Four miles of grading has been 
completed and a bridge built over Pablo Creek, and 
coustruction is now in progress on the remainder of 
the line. The heaviest work has been done. The road 
passes through a flat, swampy country, with almost 
level grades; and is designed to afford transportation 
from this city to the seashore resort, Neptune. The 
roadbed is 40 ft. wide, and it is designed to lay the 
rails for the electric cars on one side, the rest being 
devoted to a wagon road, which will be paved with 


shells. The work is being done by the county con- 
victs. Ch. Engr., J. I’. Le Baron, Jacksonville. 


CINCINNA'TI, O.—Ilt is stated that the construction 
will soon be commenced of an electric railway to River- 
side, which for the present will run from COuilom’s 
Station to Fountain Square. 


BRAZIL, IND.—A movement is on foot to extend the 
street railway to Knightsville, according to reports. 

SALINE, MICH.—S. D. Nesmith has been granted a 
30-year franchise by the council for an electric railway 
to connect this city with Ann Arbor, Clinton and 
Adrian. 

JUNCTION CITY, KAN.—The Junction City & Ft. 
Riley Electric Ky. Co. has been pecueponeven by J. K. 
Wright and A. L. Barnes, this city; J. S. Gibson and 
others, Kansas City, Kan.; capital stock, $100,000. 

GALVESTON, THX.—F. L. Dana, Houston, is the 
promoter of a proposed railway between this place 
und Houston, a distance of about 5U miles. “he road 
would be equipped for using both electricity and steam 
as Inotive power, and the scheme is further deseribed 
as follows by the *‘News’’: “he basis of the proposed 
railway is that property owners along the line wnich 
shall be selected shall subscribe to the proposed rail- 
Way company one-half of the land that shall come 
within two miles upon either side of the track, when 
the line is detinitely located, the value of which land 
shall be fixed by appraisers, ‘and paid for at such price 
as they may determine, in full paid and non-assessable 
stock of the proposed railway and improvement com- 
pany, at its par value. Where are two routes regarded 
as practical; Hirst, a line by the Magnolia Park rail- 
way or south of International tracks through Harris- 
burg, Passadena and Genoa, thence south and south- 
east to a point on the mainland opposite South Galves- 
ton, thence across the bay on Caronkaway reet, by 
bridge, to South Galveston, and from there utilize the 
South Galveston Electric Ry. into the city of Galves- 
ton. Second, a line directly south from Houston 25 
miles, thence east by south to the same point as the 
first route, opposite South Galveston, etc. Mr. Dana. 
says he has assurances from capitalists that upon the 
completion of the land purchase of the stock all the 
money needed can be had to build the line. 

PORTLAND, ORE. —Supplementary articles of incor- 
poration of the Kast Side Ry. Co. have been filed by 
James Steel, G. A. Steel and J. B. Cleland. According 
to the new articles the company intends to construct 
railway, telegraph, telephone and power lines from 
a point near the northern limits of Portland, southerly 
on either or both sides of the Willamette River and 
across the river, through this city to a point near 
Hugene, Lane Co. The road will be operated by 
steam, electricity or other motive power; capital stock, 
$250,000. 

SAN FRANCISCO, CAL. Surveys are being made 
for the Park branch of the San Francisco & San Mateo 
he , and the line is expected to be completed by Nov. 


TORONTO, ONT.—The Niagara Falls Park & River 
R. R, Co. offers for sale $300,000 of bonds to secure 
funds for double-tracking its road, purchasing addi- 
tional equipment, ete. This company has the exclusive 
franchise for an electric railway from Queenston to 
Chippewa, along the bank of the Niagara River, and 
through Queen Victoria Niagara Falls Park, with ex- 
tensions to several places. 


ELEVATED RAILWAYS. 

BROOKLYN, N. Y.—It is thought that the Third 
Ave, extension of the Brooklyn Wlevated R. R. will be 
completed this month, The new road is finished from 
40th to 67th St. on Third Ave., and from 36th St. and 
Tifth Ave. down 88th St. to Third Ave. The extension 
adds 1.8 miles to the Wifth Ave. line. 


HIGHWAYS. 
CONNECTICUT.—The town of Griswold has voted 
to build three miles of macadamized road, First select- 
man, I. S. Palmer, Jewett City; Engr., C. BH. Chandler, 
Norwich. 
COLORADO.—The state engineer, Denver, will soon 
receive bids for the construction of a road from Dolores 


$22,000 rik a distance of 45 miles; estimated cost, about 


Sept. 14 1893, 


‘BRIDGRS. 


ALBANY, N. Y,.—Bids..are asked until Sept. 19 for 
constructing stone abutments and an iron bridge over 
the abandoned Hrie Canal in Rome; rebuilding bridges 
over canals in Buffalo; constructing footbridge in 
West Troy, and bridge approaches: a Dip eg ct Ked- 
ward Hannan, Supt. Pub. Wks. 

NEW YORK, N. Y.—The conteioke tor the Third 
Aye. bridge has been awarded to John J. Hopper, at 
$1,110,920 for granite or $1,089,220 for gneiss. The 
other total bids were as follows: M.° 8. Coleman, 
$1,462,972, or $1,462,972, respectively; Rodger & Tar- 
rell, $1,207,701, or $1,187,201; Hart, Anderson & Barr, 
$1, 376, 858, or $1, 222,558; Audrew Onderdonk, $1,188,- 
024 or $1,185,299; Sooysmith & Co., $1,335, 219, or $1,- 
318,119; Stewart &McDermott, $1,880,158, or $1,315,- 
9503 Clinton Stephens, $1,126, 283, or $1, 095, 783; estimate 
of chief engineer, $1,125,0' 000. The itemized bids were 
published in our issue of last week. 

CHICAGO, ILL.—The city engineer has made a sur- 
vey of Diversey St. where it crosses the North Branch 
for a bridge, for which $30,000 was appropriated last 
spring. It is estimated that the tenons bridge will 
cost about $120,000. 

KANSAS CITY, MO.—The cathy clerk has been in- 
structed to advertise for bids for the construction of 
the Bonner Springs bridge. 

LITTLE ROCK, ARK.—The commissioners have re- 
jected all bids for building the proposed free bridge 
across the Arkansas River at this place. The lowest 
bid was $545,000, according to reports, and it was con- 
sidered too high. 

OTTAWA, ONT.—A press dispatch from this city 
states that the department of railways and canals is 
calling for bids, to be in by Sept.—20, for the steel 
superstructure of a railway bridge over the Sault Ste. 
Marie Canal. The bridge will be a swing with 250-ft. 
span, and there will be a fixed span of 75 ft. The ma- 
sonry work for carrying the superstructure is being 
done by Ryan & Haney, contractors for the canal. 

SAN SALVADOR, SAL.—Burrell & Crawford, San 
Francisco, Cal., have been awarded a contract to build — 

a steel bridge over fhe Lempa River on the high road | 
pees San Vincent to San Miguel, at about $200,000. 


WATHR-WORKS. 

BATH, MW.—The council has voted to take measures 
to prevent the introduction of Androscoggin water into 
the city; also authorizing a survey to ascertain why 
the supply from 'CThompson’s Brook is not sufficient. 

LIMESTONE, ME.—N. Durepo and A. D. Hatfield are 
putting up a windmill and will build a reservoir for a 
supply for the village, according to reports. 

WXHTHR, N. H.—The committee of five appointed 
last March to consider the advisability of purchasing 
the works has reported that the supply is of good 
quality, but that it is rendered impure by the condition 
ot the storage reservoir and that the system of filtra- 
tion is inadequate and imperfect. The cost of placing 
the reservoir in a suitabie condition is estimated at 
$25,000 and the committee does not favor purchasing 
the works at present. 

MANCHESTER, N. H.—The contract for laying the 
new line betwee Wast Manchester and Oak Hill has 
been awarded to Moore & Co., Boston, at $11,422. 

PORTSMOUTH, N. H.—A new pumping station has 
been authorized on Seavey’s Island, at the navy yard. 

LYNDONVILLE, VI.—The engineer has reported that 
the proposed works will cost $35,000, and a meeting will 
be held Sept. 20 to consider the question. 

WHITH RIVER JUNCTION, V.—The Lower Ter- 
race Water Co. has been incorporated; capital stock, 
$2,500. 

BOSTON, MASS.—The water board will receive bids 
until Sept. 16 for 5,350 cu. yds. riprap, 1,938 cu. yds. 
paving and for laying 1,667 cu. yds. broken stone on 
dam No. 6, 

LEOMINSTER, MASS.—C. BE. Gould is interested in 
a& project to secure an additional supply from artesian 
wells. 

LEXINGTON, MASS.—Contractors are making es- 
timates, according to reports, for a reservoir for the 
Lexington Water Co, 

MELROSH, MASS.—The town has appropriated $1,000 
for further experimenting at the wells, and has yoted 
to petition for authority to use the overflow from 
Crystal Lake, Wakefield, now used by Wakefield and 
Stoneham. L 

NEWBURYPORT, MASS.—At an election Sept. 7 the 
citizens voted, 1,462 to 1138, in favor of accepting the 
act passed by the last legislature authorizing the city 
to construct an independent water supply system. The 
previous vote against purchasing the local works was 
1,266 to 362, as ° stated last week. 

NORTHAMPTON, MASS.—Surveys are being made 
for a new reservoir; estimated cost, $12,000. ‘ 

QUINCY, MASS.—The council has voted to issue bonds 
for $600,000 to pay the recent award for the works. 

WARD, MASS.—I’. L. Fuller, Boston, has been mak- 
ing surveys for securing an additional supply from a 
spring. 

EAST PROVIDENCE, R. I.—Bids are asked until 
Sept. 30 for laying about 1,500 ft. 6-in. and 1,200 ft. 
4-in. mains, etc. Orland Freeborn, Supt. Watchemoket 
fire district. 

ALTOONA, PA.—Bids are asked until Sept. 19 for a 
reservoir, as stated in our advertising columns. C. A 
Martin, Secy. Ba. 

SEWICKLEY, PA.—The Peerless Water Co. has peen 
incorporated by. Wi. B. Howell, W. HB. Kuhns, T. C. 
Martin and others; capital stock, $1,000. ; 4 

SPARTANSBURG, PA.—Since the recent fires the 
question of works is reported as being favorably con- 
sidered, 

BLLICOTY CITY, MD.—It is reported that te elec: 
tric light company Will put in works. - 

LAUREL, MD.—The citizens are discussing the ques- 
tion of works, : 

LONACONING, MD.—An election has been called for 
os to vote on an-issue of bonds for $30,000 for 
works. 

LYNCHBURG, —The engineers have “reported in 


favor of a face hla supply of 5,000,000 gallons daily; 
estimated cost, $410,000. ; 
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WINCHESTER, VA.—At a meeting of the council 
Sept. 9 Alexander Potter, New York, was engaged to 
make necessary investigations and prepare plans for 
new works. : 

DANVILLM, KY.—Chester B. Davis has reported in 
favor of a supply from the Dix River, the estimates 
including a dam, at $18,000; pumping plant and filter, 
$16,000; 14,500 ft. 12-in. pipe, $25,350: water tower, 
$11,000; 7 and S-in: mains in city, $16,125; total es- 
timate, $95,000. 

JLKINS, W. VA.—The council is reported as consid- 
ering the question of works. 

HUMBOLDT, TENN.—The committee has decided to 
organize a. private company to put in works 

HILLSBORO, O.—Bids are asked until Oct. 8 for 
$75,000 of water-works bonds. N. H. Ayres, Vil. Clk. 

NORWOOD, ©0.—Bids are asked until Sent. 24 for 
pipe, valves, ete., and for,laying about 75,000 lin. ft. 
pipe, »s stated in our advertising columns. J. M. Har- 
per, Engy., Cincinnati. 

BRISTOL, IND.—The question of works is being con- 
sidered, according to reports. 

CARSONVILLE, MICH.—J. F. Witmer. of Voorhees 
& Witmer, Buffalo, N. Y.. has been consulted in regard 
to works, according to reports. 

KALAMAZOG, MICH.—The asylum trustees have 
awarded the contract for water pipe to John Davis & 
Co., at $5,010: boilers, Wickes Bros.. Saginaw, at $10.- 
800; engines, Nordborg Mfg. Co., Milwaukee, at $4,700. 

PORT HURON, MICH.—The council has yoted to 
issue bonds for $33,000 for the new.pump. 

BRMENT, ILI..—The city is reported as about to sink 
2 well 1,000 ft. deep, if necessary, for a supply. 

BLOOMINGTON, ILl.—The board is considering the 
purchase of a larger pump. 

DANVILLN, ILL.—The council is considering the ad- 
visability of constructing works, as the present service 
is reported as unsatisfactory. 

HARLEM. ILL.—The Seckner Contracting Co., 79 
Dearborn St.. Chicago. has been awarded the contract 
to put in about 10 miles of cast iron water pine, 111 
hydrants, 52 valves and 52 valve boxes in this village. 

SOUTH MILWAUKER, WIS.—An election has been 
enlled for Sept. 18 to vote on an issue of bonds for 
$40,000 for works. 

ALLIANGR, NEB.—R. ©. Noleman. Cy. Clk., informs 
us that contracts for works have been awarded but 
that the sale of bonds has been so long delayed that It 
is highly probable that the matter will all be gone over 
again. Tha supply will be from a well and pumped to 
a stand-pipe; estimated cost, $17,000. 

MeCOOK. NEB.—Deavid J. Lewis. Chicago, has been 
awarded the contract for a 20 x 100-ft. stand-pipe to be 
erected at this place by the Lincoln Land Co, 

NORTH BEND. NEB.—Surveys are being made for 


works, according to reports. 


MADISON, S. DAK.—W. R. Smyth has prepared 
plans for works. About six miles of 10 to 4-in. pine and 
a stand-pipe are included; estimated cost, $27,000. 

CASPHR, WYO.—The council has decided to call an 
election to vote on an issue of bonds for $30,000 for 
works. 

LARAMIE. WYO.—The city is negotiating for a site 
for works. Works were built here in 1870 by the 
Union Pacific Rv. Co. 

BASTROP, THX.—The council has 
Andrewatha to construct works. 

BOWIE, TEX.—G. N. Foreman, Cv. Clk., writes us 
that the citv has issued $9,000 of 30-vear 6% honds 
which it offers for sale to secure funds for works 
and an electric light plant. 

LAREDO, THEX.—The Koken Architectursl Tron 
Works. St. Louis, Mo.. has been’ awarded the con- 
tract for erecting a 20 « 40-ft. tank on top of a 90-ft. 
tower. Edward Flad, Engr., St. Louis, Mo. 

SPOKANE. WASH.—It is stated that Riblet & Huber 
have selected J. T. Fanning, Minneapolis. as the exnert 
to whom the plans are to be submitted. as stated in 
The plans are nearly completed. 

OAKLAND, CAL.—The council has voted to anpoint 
a committee to renort upon plans for the acquisition 
of works by the city. An artesian supply is proposed. 

SAN DIEGO, CAL.—The special committee is re- 
ported to have decided upon one of three sites fora 
reservoir for a pronosed new supply, from 40 to 54 
miles distant from the city. 

SAN FRANCISCO, CAL.—The Quinev Mining «© 
Water Co., has been incorporated by Wm. E. Hall, 
ae White, J. O’Brien and others; capital stock. 
$250, - 

SANTA PAULA, CAL.—The River St. Water Co. has 
been incorporated; capital stock, $3,000. 

WESTVILLE, N. S.—An election was held Sept. 11 
to vote on the question of works; population, 3,152. 


authorized John 


IRRIGATION. 


NEW COMPANIES.—Grayson Canal Co., San Fran- 
cisco. Cal.; $1,000.000: P. Y. Baker. Washington Ayer, 
A. W. Robinson, J. B. Curtis. W. J. Smith.——Weldon 
Valley Seepage & Irrigation Co.. Denver, Colo.; $8,000; 
to operate near Fort Morgan; H. N. Borose, F. M. <Al- 
drich, J. P. Curry. 


SEWERS. 


BOSTON, MASS.—The metropolitan sewerage commis- 
sioners will need 1,000,000 brick before Noy. 30. 

LAWRENCE, MASS.—The aldermen have voted a 
loan of $25,000 for sewers, so as to give work to the 
munemployed. 

PAWTUCKET, R, I.—The aldermen have appro- 
ao $6,100 for a sewer in Allen Ave. and Cottage 

ALBANY, N. Y.—Bids are asked until Sept. 18 for 
brick and pipe sewers in Madison Ave. and for a pipe 
sewer in Broad St. Thos. J. Lanahan, Clk. Bd. 

MADISON, N. Y.—The bids for a system at Madison 
Barracks have heen rejected, according to reports, and 
the work will be re-advertised. 

NEW ROCHELLE, N. Y.—Bids are asked until Sept. 
Underhill, Pres. 
Comrs. 


NEW YORK, N. Y.—Bids are asked until Sept. 19 
for sewers in three streets. Louis T. Haffen, Comr. 
St. Impvts., Wards 23 and 24. 

NIAGARA FALLS, N. ¥.—The Cataract Construction 
Co. has awarded the contract for a system for the 
Echota district to B. J. Smith, Rochester, at about 
$30,000, 

CHESTER, PA.—Plans have been prepared for 2,500 
lin. ft. brick sewer. The part to be built this fall will 
be about 4 ft. in diameter. 

MEADVILLE, PA.—The council has passed ordi- 
nances for sewers in several streets. at 

SCRANTON, PA.—The contract for the Fifteenth 
district: main sewer has been awarded to Ferguson & 
Rooney, at $8,598, the other bids being Dunn Bros., 
$16,780; G. B. & A. C. Monies, $10,343; Frank Shiffer, 
$11,000; Fred. Hedler, $10,115. 

BALTIMORE, MD.—Bids are asked until Sent. 20 for 
cement to be used in constructing a sewer in Union 
Ave. A. BH. Smyrk, Cy. Comr. 

WASHINGTON, D. C.—Captain Derby, in presenting 
estimates for the year ending June 30, 1895, asks for 
$4,125,000 for continuing and completing the system of 
sewage’ disposal and protecting against floods according 
to the project of the board of engineers, who reported 
in 1891, and for $1,000,000 for extending the system of 
trunk sewers in the city and suburbs. 

MURFREESBORO, TENN.—The proposition to con- 
struct a system, at an estimated cost of $30,000, has 
been defeated by a vote of 168 to 140. 

ALLIANCE, O.—Bids were opened by L. BE. Chapin, 
Consult. Ener., Canton, Sept. 7. for two pine sewers, 
ppproximately as follows: (1) 2,870 lin. ft. 18-in., 1,638 
lin. ft. 15-in. and 17 manholes; (2) 1.880 lin. ft. 15-in., 
2,026 lin. ft. 12-in. and 15 manholes. The bids are given 
for both sewers excent as specified: W. J. Irwin, 
meenville, $17.944: McDowell & McCracken, Cleveland, 
(1) $8942. (2) $3919; Wm. Norris, Findlay. $10,808; 
Jae. Darrow. Findlay. $13.744; Hines & Patton. Alli- 
ance, $10,663; Leamouth & Brosius, Alliance. (2) $4.685: 
G. B. Hersey & Bro.. Youngstown. $9,456: Gebert & 
Prout. Fostoria, $9968; F. E. Gribhen. Youngstown, 
$15.536: James Wiles. Akron. (1) $8.037. (2) $4,407; 
John Hadlev. Canton. $16.198: Bergver & McCauley, Alli- 
anee. (1) $7,686, (2) $3,903; Connell Bros., Youngstown, 
$15.654. : 

CRAWFORDSVILLE! IND.—It is reported that the 
council is not satisfied with the present ‘“‘pateh work’ 
method of constructing sewers and is considering a 
better way. 

BATTLE CREEK. MICH.—A proposition has heen 
made to build an $8,000 sewer in Bast Main St. to give 
work to the unemployed of the city. 

APPLETON, WIS.—The street committee is consider- 
ing the building of a sewer estimated to cost $10,000, 
which would give employment to 100 men. 

KANSAS CITY. MO.—The board ‘of public works has 
approved plans for a sewer estimated to cost $25 000. 

DENVER, COLO.—The onlv_ bid for the 20th Sf. 
storm sewer was that of J. M. O’Rourke, at $14,583: 
estimate, $16,524. 

WINNIPEG, MAN:—It has been recommended that 
bids be asked for a sewer estimated to cost $16,000.— 
The centract for a sewer in Logan St. has been awarded 
to Kelly Bros. & Co., at $26,652. 


STREETS. 


BOSTON. MASS —RBids are asked until Sent. 20 for 
macadamizing roads, brick walks, etc. H. H. Carter. 
Supt. Sts. 

NEWPORT, R. I.—Bids are asked until Sept. 18 for 
improving about 2,000 lin. ft. of roads in the town of 
Middletown. Albert L. Chase, Tn. Clk. 

RAST GREENBUSH. N. Y.—The bids for improving 
Riverside Ave. were all over $10,000 and the work will 
be readvertised, each. bidder to submit his own plans 
and specifications. 

NEW YORK, N. Y.—Bids are asked until Sept. 19 
for grading, flagging, ete.; three contracts. Louis F. 
Haffen, Comr. St. Impvts.. Wards 23 and 24.——The 
city comptroller will reeeive bids until Sept. 20 for 
flagging. curbing. etc. , 

POUGHKEFPSIB, N. Y.—F. A. Dunham, Plainfield, 
N. J. has been engaged as engineer in charge of the 
nroposed paving of Cannon St. with brick, for which 
bids were received Sept. 8. 

NEWARK, N. J.—Bids are asked until Sent. 20 for 
about 30,000 sq. vds. paving with granite blocks, etc.; 
six contracts. Chas. Marsh, Supt. Wks. 

TRENTON, N. J.—The New Jersey Paving & Con- 
struction Co. has been incorporated by T. J. McGovern, 
Cc. H. Skirm. A. Tl. Worthington and Jas. McGovern: 
eapital stock, $50,000. The plant will he located in 
West Amwell township, Huntingdon caunty. 

ATUNTINGDON, PA.—The borough engineer has been 
directed to advertise for bids until Sept. 20 for certain 
telford paving. 

YORK, PA.—The special committee has recommended 
that $100,000 be borrowed for street improvements and 
sewers. 

CINCINNATY. O.—The board of administration will 
receive bids until Oct. 4 for paving Fairview Ave. with 
asphalt, two contracts, and until Oct. 5 for paving 
Carrie alley with brick. 

HAMILTON, 0.—Bids are asked until Sent. 19 and 
Oct. 3 for street improvements. J. J. McMaken, Cy. 
Clk. : 

RICHMOND, IND.—Bids are asked until Sept. 29 for 
eonstructing new stone curbing, gutter improvements, 
ete. C. G. Swain, Clk. Bd. 

DENVER, COLO.—The board of public works has 
voted to pave 19th St.. from Larimee St. to Broadway; 
estimated cost. $51.010. Plans have been approved for 
grading and curbing estimated to cost $74,817. 


ELECTRIC LIGHT AND POWER. 


MADISON, MW®.—A partial survey for the proposed 
electric light plant has been made by S. E. Thompson 
and EH. A. Merriman. 

TARRYTOWN, N. Y.—The village trustees have 
granted an electrie light franchise to Dr. T. V. Roe 
and others. 

VINELAND, N. J.—It is reported that Philadelphia 
parties are about to petition for a franchise for an elec- 
tric light plant. 


MARIBPTTA, PA.—It is reported that the persons in- 
terestd in the new water-works are negotiating to put 
ee electric light plant at an estimated cost of $20,- 


_ FINDLAY, O.—The Hancock Light & Power Co. has 
increased its capital stock from $25,000 to $80,000. 

MILLERSBURG, O.—The council and the Millers- 
burg Electric Light Co. have succeeded in renewing the 
contract for five years for lighting the streets. The 
light is to burn until 12:30 a. m. for 24 nights each 
month. at $66 per light per year, each light to be of 
1,500 ¢. p. This is an increase of nights in each month 
and also hours of lighting, with a decrease in price. 

KALAMAZOO, MICH.—The council has voted to ad- 
vertise for bids for lighting the city for five or more 
years. The asylum trustees have awarded the con- 
tract for lights to the Central Dlectric Go., at $5,946, 
and for motors to the C. & C. Electric Motor Co.. Chi- 
cago, at $7,807. The boiler and engine awards are noted 
under Water-Works. 

MANISTEHR. MICH.—The contract for lighting has 
been awarded to Louis Sands, Manistee, the present 
contractor, at $70 per light per year for three years for 
83 or more 2.000 c. p. lights. moonlight schedule, cloudy 
nights included. Fred. Lindblom, Cy. Clk. 


Elgin Electrical Co., Chicago, Tl.: $60,000: R. Lh. 


Duyall, C. B. Egan, G. P. Jones, B. GC. Caldwell. Sus- 
auehanna Electric Light, Heat & Power Co.. Spangler, 


Pa.; $20,000.— Knoxville Electric Light & Power Co., 
Knoxville, 11.: $20.000.— Junction City Wlectrie Licht. 
Power & Milling Co., Junction City.” Ksn.: $150 000: 
J. K. Wright and A. L. Barnes, Tunction Gitv: J. S. Gib. 
baa BH. S. McAnaney and D, H. Irwin, Kansas City, 
Can. 


CONTRACT PRICES. 


PIPE.—Brooklyn, N. Y.—The commissioner of city 
works has awarded _a contract for 3.163 tons cast iron 
water pine to the McNeal Pipe & Foundry Co., Bur- 
lington, N. J., at $24.65 per ton for pipe and 2% ets. 
per lb. for special castings. : 

SEWERS.—Peoria, Ill.—The contract for the Green 
St. sewer system was awarded Sent. 9 to (2) Robert 
Clark, Peoria, the lowest bidder. The other bids were 
those of (1) John Killeen, Davenport. Ia.: (83) Rockford 
Construction Co., Rockford; and (4) Kammer & Seifert 
Peoria. The prices were as follows: : 


4. 2. 3. 4. 
45 & 20-in, br°ck sewer 2,759 lin. ff., at $4.40 $3.50 $3.70 $2.30 
39 < 26-in. x Fy S83. 5F “*. * 3.90 .3,00 3.00: 13.00 


20-in. pipe sewer...... DBRS FS. 465 1-505 1.6585 
18-in. Ne i <a ears TPASu oso SS es. 140) 1.60-.-1. 60 
12-in. ‘ Bene ata OPE se te 1b san EG On els Oi ale 
Manholes.........0..56 15, each 30.00 35.00 25.00 28.00 
Catch basins... er apes! eo 30.00 40.00 45.00 55.00 
Lampholes.... ........ 17 = 5.00 10.00 6.00 ..... 


Jacob A. Harman, Cy. Kngr. 


LEVEE WORK.—NeWw Orleans, La.—The following 
bids have been recommended for acceptance for levee 
work: Eunice levee, 100,000 cu. yds.. McBain & Go.. 
12% cts. per cu. yd.; Davis Island, 25,000 cu. yds., J. 
S. MeTigh & Co., Memphis, 13.45 cts.: Cottage Home, 
45,000 cu. yds. embankment and 200 eu. yds. base 
ditches, Edwin B. Helgason, Natchez. 12.75 and 12.45 
ets. respectively; Lake Concordia, 38.000 cu.. yds. and 
200 cu. yds., A. Gillespie, Vidalia. 10.7 cts. for 
both; Hardscrabble, 28.000 cu. vds.. Chas. T. Worth- 
ington. Leota. Miss., 19 cts.: Bondurant, 16,000 cn. 
yds.. EK. B. Helgason, 14.48 cts.: Norville to Green’s, 
45,000 cu. vds. embankment and 2,000 cu. yds. base 
ditches. S. L. James. Jr.. Baton Rouge. 16 and 13 cts.. 
respectively; Rush Bayou and Ferry Field, Caddo Par- 
ish, 50,000 cu. yds., J. Gray, 13.88 cts.: Baton 
Rouge to Arlington, Hast Baton Rouge, 125.000 ecu. 
yds.. S. L. James. 12% cts.: St. Paul Store, St. John, 
30.000 cu. yds., Andrews Brothers’ Construction Co., 
14.74 ets.: Louisa, St. Charles, 65.000 cu. yds.. P. J. 
Tyrrell, 14.47 cts.; Cedar Grove. Jefferson, 59,000 cu. 
yds., James Parker, 16% cts.: Fairview to Bellevue, 
Plaquemines. 75,000 eu. yds., S. lL. James, 121% cts.: 
Fleeta. 105.000 eu. vds., Robert M. Quigley. 15 74-100 
cts.; Provosty, 80.000 cu. vds., Hartwell & O'Brien, 
14 cts.: Golden Ridge, 41.500 cu. yvds., Michael Har- 
rick. 12 cts.: Harrall, 49000 cu. yds.. J. S. MeTighe 
& Co., 12 99-100 ets.: Brookstown, 55,000 cu. yds.. 
Hayes Bros., 13.45 cts.: Waterford. 53.000 cu. yds.. 
Hayes Bros., 13 cts.: Coonersville, 43,000 en. vds.. An- 
drews Bros.’ Cons. Co., 12.29 cts.; Alice, 55,000 cu. yds., 
Andrews Bros.’ Cons. Co., 12 cts. 

Memphis, Tenn.—Bids were opened Sept. 1 for all 
the work to be undertaken by the general government 
on the Arkansas side of the Mississippi River, be- 
tween the mouth of the White River ani the Louis 
jana state line. the successful bidders being as fcl- 
lows: Matthews’ Bend. 100.000 cu yds.. L. W. De 
Isney. 12 cts. per cu. yd.: Sainsville, 150.000 cu. yds., 
W. A. Shinpeyv. 13.99 cts. per cu. ~d. These are 1e- 
ported as the lowest rates ever pail for such work in 
that region. 


MISCELLANEOUS, 


GARBAGE CREMATOR.—Columbus, O.—Plans have 
been prepared for a garbage cremator; estimated cost, 
$11,000. 

FIRB HOSE.—Brooklyn, N. Y.—Bids are asked until 
Sept. 16 for 10,000. ft. 2%%4-in. cotton fire hose. John 
Ennis, Comr. Fire Dept. 

CHEMICAL ENGIND.—Carsonville, Mich.—The vil- 
lage has been advised to purchase a chemical fire en- 
gine. J. McGregor, Vil. Clk. 

STEAM ROAD ROLLER.—Waltham, Mass.—The 
street commissioners have been authorized to purchase 
a steam road roller at a cost of $4,000. 

DREDGING.—Portland. Me.—Bids will be received 
at the U. S. Engineer Office until Sept. 30 for dredging 
in the Harraseeket River. Lieut.-Col. Peter C. Hains, 


STONE WALL.—Johnstown, Pa.—Bids are asked 
until Sept. 16 for furnishing material and constructing 
683 lin. ft. of stone wall along the bank of the Nittle 
Conemaugh River, in Ward 13. A. H. Weir, Cy. Engr. 

GAS COMPANY.—Jersey City, N. J.—The Gas Se- 
curity & Guaranty Co. has been incorporated by J. S. 
Stewart, C. P. Adams, W. 8S. Rankin, New York. and 
others ta manufacture and supply gas; eapital stock, 
$1,000,000, 
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CANAL IMPROVEMENTS, BLC.—Albany, N. Y.— 
Bids are asked until Sept. 19 for improving 6,500 lin. 
ft. Champlain Canal, building bulkheads, bridge ap- 
proaches, bridges, etc.; nine contracts. Hdward Han- 
nan, Supt. Pub. Wks. 

WATER PUWHK COMPANIBS.—Laconia, N. H.—The 
Laconia Water Power Co. has been incorporated to 
repair and improve the Mill St. dam and to increase 
the power. The corporation includes all the owners of 
water power on the river; capital stock, SSO ‘ 

Biddeford, Me.—The Bonny Bagle Land &, Water 
Power Co. has been organized; capital stock, $10,000; 
Pres., J. R. Libby; Treas., R. H. Turner. : 

BUILDINGS.—Fort Monroe, Va.—Bids are asked until 
Sept. 21 for constructing an administration building at 
Vorb Monroe, Capt. John W. Pullman, U. 8. A. | 

Harrisburg, Pa.—Bids are asked until Sept. 19 for 
the executive and state library building, and also for 
alterations and additions to the capitol building. Robt. 
BH. Pattison, Chn, Comrs. Pub. Bldg. Specifications on 
file at the office of John T. Windrim, architect, Room 
10, Capitol Bldg. 


INDUSTRIAL NOTES. 


LOCOMOTIVES.—Dhe Brooks Locomotive Works, 
Dunkirk, N. Y., is building 25 mogul engines for the 
Great Northern, of which § have been delivered. Two 
switching engines have recently been delivered to the 
Illinois Central. 5 , 

The Baldwin Locomotive Works, Philadelphia, has 
been awarded a contract for 25 engines for the At- 
lantic & Pacific. This company has delivered the last 
of the 100 engines ordered by the Baltimore & Ohio 
last winter. . 

CARS.—Lhe Ohio Falls Car Co., Jeffersonville, Ind., 
has leased 10 passenger cars and 4 combination cars, 
valued at $72,500, to the Chicago & Northern Pacitic, 
and 8 passenger cars, 2 baggage cars and 1 parlor and 
dining car, valued at $52,760, to the Louisville, New 
Albany & Chicago. , ; 

The Haskell & Barker Car Co., Michigan City, Ind., 
is building 1,000 furniture cars, 60,000 Ibs.* capacity, 
for the Great Northern 

The Middletown Car Works, Middletown, Pa., has a 
contract for freight cars and cabooses for the Wilkes- 
Barre & BHastern. 

The Brie Car Works, Hrie, Pa., were sold by the 
sheriff Sept. 7 and bid in by the First National Bank, 
Brie, at $34,000. 

THER MT. VERNON BRIDGE CO., Mt. Vernon, O., 
has been placed in the hands of Wm. H. Pratt as 
Receiver; assets, $150,000; liabilities, less than $80,- 
000. Mr... Pratt is superintendent and general mana- 
ger of the company and his appointment is a friendly 
arrangement intended to tide the company over the 
hard times. The company is doing a good business and 
the works will not be shut down, 

THH LAIDLAW-DUNN-GORDON CoO., of Cincinnati, 
has contracted recently to furnish pumping machinery 
for the following cities, in addition to the list pub- 
lished in our issue of Aug. 24: Princeton, Ind., one 
compound pumping engine, 1.500,000 gallons capacity: 
Linwood, O., two engines, 750,000 gallons each, and 
three deep well pumps, complete; BHyansville, Ind., 
two engines. 3,000,000 gallons each; Shreve, O., a 
deep well plant capable of supplying the city with 
water. 

THE LINK-BELT MACHINERY CO.. of Chicago, 
manufacturers of Ewart detachable link belting, 
sprocket wheels, special chains, elevators, conveyors, 
ete., has recently built and erected in the new retail 
store of Marshall Field & Co., Washington and Wabash 
Aves., a link belt elevator for handling boxes, bundles, 
ete.. from the first to the secénd and third floors. A 
similar elevator to handle books and paper was fur- 
nished Shea, Smith & Co., printers. Chicago, for thefr 
new factory, and one was also built for the Chicago 
‘Herald’? some time ago, for carrying folded papers 
from press room to delivery room. 

THH HASKIN WOOD VULCANIZING CO.. New 
York. has been made the defendant in a suit brought 
by the Atlantic Trust Co. to foreclose a chattel mort- 
gage for 200.000. given to secure bonds for that 
amount. The mortgage covers the plant of the com- 
pany and also its franchises and patents. and the ap- 
nointment of a receiver is asked for. The company 
was incornorated in April, 1890, with a canital stock 
of $5.000.000: Pres., D. P. Hels, Cleveland: Vice-Pres., 
Daniel Myers. Cleveland; Secy., H. EB. Chubb: Cen. 
Man.. S. E. Haskins. A large amount of money is 
reported to have been snent on the plant and in ex- 
verimenting. but the business is claimed not to have 
heen nrofitable. The process was described in our 
issne of Sent. 14. 1889. 

EXHIBITS AT THH AMERICAN WATER-WORKS 
CONVENTION.—As noted in our report of the conven- 
tion of the American Water-Works Association at Mil- 
waukee, in another column, there was an unusually 
small number of exhibits, the principal exhibitors and 
their specialties being as follows: 

Rensselaer Mfg. Co., Troy, N. Y.; valves. 

Ross Valve Co., Troy, N. Y.; valves and water en- 
gine for blowing organs. 

Crane Co., Chicago, Ill.; valves and hydrants (Engi- 
neering News, March 9, 1893). 

Michigan Brass & Iron Works, Detroit, Mich.; com- 
pression hydrant and gate hydrant. 

Illinois Malleable Iron Co., Chicago, Ill.; the Chicago 
combination water meter case and stopcock box, ser- 
vica boxes, ete. 

Samuel Hastman & Co., East Concord, N. H.; fire 
nozzles. 

Benjamin O. Smith, New York, N. Y.; the Handy 
meter connections and D. W. French’s .patent pipe 
cutting machine (Engineering News, May 18 and Aug. 
31, 1893). 

Payne Tapping Machine Co., Fostoria, 0.; pipe-tap- 
ping machine. 

A. P. Smith, Newark, N. J.:; pipe-tapping machine 
(Engineering News, July 13, 1893). 

H. Mueller Mfg. Co., Decatur, Tll.; pipe-tapping ma- 
chines, water pressure regulators, cocks and general 
supplies. 

James B. Clow & Co., Chicago, Ill.; hydrants and 
general water-works supplies. 

_ Thomas Watkins, Johnstown, Pa.; patent pipe 
jointer. 

Hersey Mfg. Co., New York, N. Y.; water meters. 

Thomson Meter Co., New York, N. Y.; water meters. 

National Meter Co., New York, N., ¥.; the Nash, 
Gem, Crown and Empire water meters. 

New York Filter Co., New York, N. Y. 

NEW COMPANIES.—Dixon Sanitary Cremator Co., 
Findlay, O.; $25,000.—TVindlay lRockaéFaced Stone 
Co., Findlay, O.; $10,000.—Calfornia Iron & Wreck- 
ing Co., San Francisco, Cal.; $200,000; TH. J. Rodgers, 
R. S. Moore, Chas. Castle, A. F. Morrison. 


SANITARY DISTRICT OF CHI- 
CAGO. 
SPECIAL NOTICH TO CONTRACTORS. 
Notice is hereby given that the special con- 
tract made on Aug. 30, 1893, with McArthur 
Brothers’ Company, for the completion of 
river diversion work on Sections 2, 3 and 4 
of the Main Channel of this District, IN NO 
WAY AFFECTS OR HAS ANY BEARING 
ON THE RELETTING OF THE SAID 
SECTIONS now being advertised, bids for 
which are to be opened on Oct. 4, 1893. 
THE SANITARY DISTRICT OF CHICAGO, 
By FRANK WENTER, 
President of its Board of Trustees. 


Attest: THOS. F. JUDGH, 
Clerk of the Sanitary District of Chicago, 
Chicago, Sept. 6, 1893. 37-3t 


Proposals for Excavating. 


SANITARY DISTRICT OF CHICAGO, 
—TO CONTRACTORS. 


Sealed proposals addressed to the Board 
of Trustees of the Sanitary District of Chi- 
cago and indorsed 

“Proposal for Bxcavating a Portion of the 
Main Deinage Channel’’ will be received 
by the Clerk of the said Sanitary District 
at Room H, Rialto Building, Chicago, IIl., 
until 12 m. (standard time) of Wednesday, 
the 4th day of October, 1893, and will be 
publicly opened by the said Board of Trus- 
tees at the regular meeting held that day 
or at a special meeting called for that pur- 
pose. 

The work for which the said tenders are 
invited is the excavation of that portion of 
the main drainage channel for the said 
Sanitary District, between Willow Springs 
and Joliet, Il., known as contract sections 
two (2), three (8) and four (4), and con- 
sists in all of about 1,484,800 cubic yards of 
rock, of about 2,179,500 cubic yards of 
earth, the building of about 76,466 cubic 
yards of dry rubble walls. 

Bach of said sections will be treated as 
a separate contract in canvassing the pro- 
posals and making awards. As all awards 
will be made by individual sections, each 
bidder must make prices for each section 
separate and distinct from every other. 

ach proposal must be accompanied by a 
certified check or cash to an amount equal 
to $3,000, multiplied by the number of sec- 
tions bid upon. 

All certified checks must be drawn on 
some Di gine bank doing business in the 
city of Chicago, and be made payable to 
the order of the Clerk of the Sanitary Dis- 
trict of Chicago. Said amount of $3,000 for 
each section will be held by the Sanitary 
District until all of said proposals have been 
canvassed and contracts awarded and 
signed, the return of said check or cash 
being conditioned upon any bidder to whom 
an award of any portion of said work may 
be made appearing within ten days after 
notice of such award being given, with 
bondsmen, and executing a contract with 
the Sanitary District for the section or 
sections of said work so awarded, and giv- 
ing a bond satisfactory to said Board of 
Trustees for the fulfillment of the same in 
the amount of $100,000 for each section of 
work awarded 5 

All proposals must be made -upon blank 


‘ forms furnished by the Sanitary District 


and must give the price for each separate 
item of work. 

The bids will be compared on the basis of 
the engineer’s approximate estimate of 
quantities, which will be furnished with 
copies of the specifications. 

0 proposal will be considered unless the 
party making it shall furnish evidence sat- 
isfactory to the Board of Trustees of his 
ability to do the work, and that he has the 
necessary pecuniary resources to fulfill the 
conditions of the contract, provided such 
contract shall be awarded him. 

Bidders are required to state in their pro- 
posals their individual names and places of 
residence in full. 

Specifications and plans may be seen at 
the office of the Chief Engineer, Rialto 
Building, Chicago, Il. 

,The said Board of Trustees reserves the 
right to ae any and all bids. 

THE § TARY DISTRICT OF CHICAGO, 
ent 0 s Board o: stees. 
Attest: THOMAS F. JUDGHB, Clerk. 
Chicago, Ill., Aug. 5, 1893. 32-8b 
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IRON HIGHWAY BRIDGE AND 


STONE ABUTMENTS. 

Sealed proposals will be received at the 
office of the City Clerk, Bradford, Pa., 
until five (5) p. m. of Sept. 25th, 1893, for 
furnishing all materials and labor and con- 
structing the superstructure of an iron 
highway bridge of 60 feet span, from cen- 
ter to center of end pins, 16 foot roadway, 
with two six (6) foot sidewalks. Also 
stone abutments for the above, containing 
about 170 cubic yards of masonry. Bids 
must be made for the bridge» and abut- 
ments separately. Structures to be erected 
in accordance with plans and specifications 
on file in the office of the City Wngineer. 
Hach bid must be accompanied by a certi- 


fied check for $200, and must be on the 
regular printed forms. For specifications 
ov any other information address the City 
Engineer or City Clerk. 
Councils reserve the right to reject any 
or all bids. 
; JAS. A. LINDSEY, City Clerk. 
F. W. DALRYMPLBH, City mings 


Sept. 14, 1893" 


TO MASONRY CONTRACTORS. 
Office of Department of Water, 
Altoona, Pa., September 4, 1893. 

SEALED PROPOSALS—In _ compliance 
with a resolution of councils, under date of 
August 29, 1893, directing the water com- 
missioners to readvertise for bids for build- 
ing an impounding reservoir, sealed pro- 
posals for the erection of an impounding 
reservoir for the city of Altoona, Pa., on 
Burgoon’s Run, just below their present stor- 
age basin at Kittanning Point, will be re- 
ceived at the office of the Altoona Board of 
Water Commissioners, Altoona, Pa., until 12 
in. of Tuesday, the 19th day of September, 
1893. Hach bid must be accompanied with 
a certified check on a national bank for one 
thousand ($1,000) dollars, made payable to 
the order of the chairman of the Altoona 
Board of Water Commissioners, as a guar- 
antee that in case the contract is awarded 
the parties to whom the contract is awarded 
will within ten days after notification of 
award execute said contract or forfeit said 
certified check to the city of Altoona. 

Bonds satisfactory to the Board of Water 
Commissioners in amounts and sureties will 
be required of those to whom the contract, 
may be awarded. 

Plans may be seen at the office of the 
board at Altoona, and specifications pro-~ 
cured of C. A. Martin, secretary, on and 
after September 8, 1893. The board hereby 
reserve the right to reject any and all bids 
or to accept any that in their judgment will 
be for the best interest of the city. Bids 
must be made upon the forms furnished for 
that purpose, and addressed to C, A. Martin, 
Secretary of the Altoona, Pa., Board of 
Water Commissioners. 

Tv. H. WIGGINS, Chairman. 
JAMES TURNER. 
W. J. HEINSLING. 

C. A. MARTIN, Secretary. 36-26 


TREASURY DEPARTMENT, Office Super- 
vising Architect, Washington, D. C., Sept. 
5. 1893.—Sealed Proposals will be received 
at this office until 2 o’clock p. m. on the 
28th day of September, 1893, and opened 
immediately thereafter, for all the labor 
and materials required for the excavation, 
foundations, basement| and. area walls, 
hasement columns and first floor construc- 
tion for the U. S. Court House, Post Office 
and Custom House at Sioux City, Iowa, in 
accordance with the drawings and speci- 
fication. copies of which may be had at. 
this office or the office of the Superin- 
tendent at Sioux City, Iowa. No convict 
lahor nor the product of any convict labor 
will be allowed in the work. Hach bid 
rust be accompanied by a certified check 
for a sum not less than 2 ner cent. of the 
amount of the proposal. The right is re- 
served to reject any and all bids or to 
waive anv defect or informality in any bid, 
if it be deemed in the interest of the Goy- 
ernment to do so. All nronosals received 
after the time stated will be returned to 
the bidders. Proposals must he enclosed 
in envelopes. sealed and marked ‘Proposal 
for Excavation. Foundations, Basement and 
Area Walls, FMitc., for the U..S. Court 
House. Post Office and Custom House at 
Sionx City. Towa.”? and addressed to THRE- 
MIAH O’ROURK®D, Supervising ca 
3T-2t 


NOTICE TO SEWER CON- 
TRACTORS. 
NEWBURGH, N. Y., SEWERS. 


SEALED PROPOSALS will he received 
at the City Clerk’s office until 5 o’clock p. 
m. of Tuesday, Oct. 3, 1893, for the con- 
struction of a main trunk sewer from the 
Hudson River to Haines’ Cross ‘Road, as 
follows: ‘ P ; 

About 378 lineal feet plank sewer, 4.0 In. 
x4.6 in. 

About 900 lineal feet brick sewer, 3.0 in. 
x4.6 in. BS 

About 1,350 lineal feet cast iron pipe 
sewer, 4.0 in. diameter. 

About 900 lineal feet brick sewer, 5.0 in. 
diameter. 

About 5,850 lineal feet brick sewer, 4.6 
in. diameter. 

About 2,570 lineal feet vitrified pipe sewer, 
2.0 in. diameter. 

Plans can be seen and form of proposal — 
and specifications obtained at the office of 
City Clerk. i 

No bid will be considered unless made ont 
on the form of proposal furnished, with all 
the conditions filled in, and accompanied 
with a certified check or cash deposit to 
the amount of $1,000, made payable to the 
City of Newburgh, as a forfeit in case the 
contractor whose bid is accepted should fail 
to sign the contract and begin the work 
within thirty days after the contract fs 
awarded. 

The Common Council hereby reserves the — 
right to reject any or all proposals. K 
. D. J. COUTANT, City Clerk, i 

Newburgh, N, Y., Sept. 12, 1893. 87-25 
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